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'It is our belief that the nuclear industry can serve the nc 
undue risk to our health or to our environment But we 

the important responsihihty of orwrintf that tha continuer t 

JosrphA LibermM 

of the p b h c  wtthout 
D beficve that we ha- 
L the case in the future 
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F O R E W O R D  

Thu report was prepared far submission to the U S Atom 
the Health Physrct Research end ~cology Department af I I  
Dow Chemical U S A  Tho analyses of al l  samples describec 
performed by the Health Physw Bioassay Laboratory a d  11 
Rodly Flats 

All effluents wdh potential adverse hmlth and safety or el 
been monitored ev iku ted  and appropriately controlled 

The AEC has initiated mora comprehensive procedures fer 
of cnrrronmcntal impact information Ow to the new report 
the data contamed'wrthin thp report we not directly m p a n  

i 

I 

5 
hr 

rergy ~ m m n s i o n  by 
k k y  Flats Dtvision 
thin this report were 
ervm Labotrtorles at 

mamtal effects have 

In this mas. Thtr IS the fe report to be prepand under e m v  AEC guldeltncr r lh 
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ANtJUAL REPORT ENVIRONMENTAL SAFEGUARD 1971 

Rad loa ct I ve Mor it o r 1 n g and E n v I r o n menta I Sur ve I I I an ce 
January Through December 1971 

L M Steward 
M R Boss 

I ABSTRACT 

The Rocky Flats Plant maintains an extensive environmmtal surveillance 
program to assess effluent leveis and to detcrmine if dry accidental release of 
envirormental contammants has occurred Analyses of over 50 000 air 
water vegetation soil sediment and effluent samples for the year indicated 
that in no mznner did Rocky Flats contribute significant quantities of 
environmental contaminants to the surrounding environs all rad.oactlve and 
nonradioactive effluent levels were below the most strirgent andlor restrictive 
standards established b{ regulatory agencies and that radioactive levels in 
the environs of Racky Flats have not chancyd significantly either on or off 
site in the past year 

II INTRODUCTIONS 

Rocky Flats 

The Rocky Flats Livision of Dow Chc-wcal U S A manages a plutoqium 
processing facility for the U S Atomic Energy Commission I t  s located on 
a gently sloping plain on the eastern edge of the front range of the Rocky 
Mountains and is situated about halfway between Golden and Boulder 
Colorado To the e-st lie the beginnmgs of the Great P'ains o f  Colorado and a 
panorama of Denvcr about 16 miles to the southeast The grassy go itly 
rolling hills surrounding the plant prodtde grazing grounds and b inter shelter 

Rocky Flats Plantsite Located about 
Halfway bctween Golden and 
Baulder Colorado 

for deer local livestock and small an mals * 

b 
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Radioactive Oecpy Parent Elements 
h a y  10 Form Hew Daughter Elements 

The clrrnate lor which the State of Colorado IS so ~ustly famous favors 
'ocky F tats wi th  about 300 days of rundttne a year Rrlnlalf awragcs just 
ider 14 iriches a year and the mrage temperature is Mbdqrees 

Alpha Zeta, and Gamma are the hlort 
Cammcr-t Types of Radiation 

The plant handles both plutonium and uranium as wull as other potentially 
hazardous materials as part of its normal function within the AEC complex 
Rocky Flats maintains a constant survetllance program which Continuously 
monitors the control of effluents and releases from the plant site and i t s  
operations 

Radiation 

There arc many naturally occurring, unstable radioactive nucldes among the 
elements w i th  atomic numbers f rom 81 (thallium) to 92 b a n i u r n )  The 
majority of these can be grouped into'tha urilmum series the @cttniurn series 
and the thorium series Each decay series begms w h a  very long lived- 
nuclide (parent) as the f r a t  member These parents tnn#Grm & radio&& 
disintegration into intermedate members (daughters) ~urttl  a fma) yabte, 
nonradioactive wtope of lead results ' Where found m nature the uranium 
and naturally occurring membns of the actinide series are always found 
together 

The series of disintegrations is known as radioactive decay The new elemeirts 
formed from the orlqinal or parmt" atoms are called daughters When a 
nucleus undergoes this decay process to form a daughter energy is emitted in 
the form of par tmla te  or electromwnetic radiation The most common types 
of radiation are alpha and beta part icks gamma rays x rays a d  n e w o m  
The alpha part ide it the positively charged nucleus of a hel ium atom 
(f He") and isvery stable The bcta partrctc is a ncgat4ve~ycharged.h~ 
speed electron that orrginates in the nucleus Gamma and x rays are ekctro 
magnetic radiations similar to ordinary radio waves ;fnd wsible IicJht waves 
xccpt their frequencies are hic;hcr and they are not vrsibk to *he heman 
ye Ncutrons are neutrally charged pvttdcs of mass 1 Of there types of 

radiation the high enerrly gamn-a ray and the neutral h i ve  the greatest rang- 

I 

t d y  Fiats Handles Plutonium and 
kantum as Proarstng Facllity for  
fdAEC 

~tere~'~ptutonium comes from 
131uramum a hembarded by neutrons 
n a r u a w  & produce 239 plutpnium 

the fotlowlJrg steps. 
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and  penetrating ability e,slly 
p-netra'ing se*--ral inches of 
s te4  Beta particles althouljn 
less penetraiing than gamma 
still haLe encugh pcnetratino 
abil ty to penetrate thP skin of 

a 

fl-w- - 
Y 

LEAD man The alpha particle tClat of PAPER PLASTIC 

most concern at R o c k y  Flats has the least penetratmg power In fact ti-e 
alpha particle is unable to penetrate a n  ordinary sheet of  paper or the 
relatively thick skin of man Since both -1utonium and uranium are primary 
alpha emitters the alpha particle receives the most artertion in this report 

Before deiineating standards the actual measurement criteria should be 
-xplained In relating measured values to 'he predicted o r  actual biological 
effects two separate uni's have arisen 

The first is based on the number of radioactive disintegrations per unit of 
time and is thus a qua-ititative measure o f  the radioisotope present Based on 
radium 226 the "rst naturally occurring radioisotope to be isolated in any 
quantity the curie (ci) became the unit used for expressing quantities of all 
isotopes In 1950 this unit was standardized and is n o w  defined as that 
quantity of any radioact ve nuclide undertoing 3 7 X 10" dis nteqrations 
per second [O i  integrations per unit tirre are usually abb eviated as aps 
(second) or dpm (minute) 1 

The  curie is a very large unit especially for reporting minute quantities such 
as found  in envirmmental radiation measwewents Therefore subunits of 
the curie are usually used These are the millicurie (mCi Ci) the 
microcurie (pCi Ci) the nanocurie (nCi lo-' Ci) and the picocurie 
(PCi 10"' 0) 

1 curie = 3 7  000 000 000 dps  
(16 3 9  PU''~) 

1 millicurie = 3 7  000 000 dps 
(0 016 g P u ' ~ ~ )  

1 micrccurie - 37 000 dps 
(0 00001 6 g Pu' 39 1 

1 pmcurie = 0 037 d p  
(0 00000000001 63 g Pu "1 

. 

It must be emphasized ,hat these units axpress only quaitities of isotopes 
present and not  the radiation do c these quantities could produce 

The  interaction o f  radiation nrith matter cr:ates ions b y  imparting energy to  
orbital electrons and stripping them f rom atams The ions thus produced 
have either a positive or neg~t i ve  el. ct r ia l  charge I t  is this phenomenon 
that allows us  to detect thc presrncc of radiation aqd a so determines the 
amount of biological damage thJt a given radiation dose can produce 

Since radiation effects on orymisms are c'uo to im i ra t ion  the only quantita 
tive meJsuremcnt of mdiation dos that r m  be airec ly related to biolowcal 
effects must b Slated in t v m s  oi [\is ionization and  the amount of energy 
a b s o r b 4  b y  that organism 

Alp&a Radiation h ~ s  Leas* " a n i * - a * . v  
Abi'i'y Will not  Nor-na'ly P-7fier3t- Sk.1  

of VJn This is tile p r i m ~ r y  q x ! ~ a t - o i -  ;f 
Concern to R o c k y  Flats 

T w o  Units for Measuring 
Radioactivity 

Cur 0 (Based on Disintegrations per I - I  

Tin 3 )  is Measurepent c4 Cuantiry of 
Isotcpe Present 

Disi-tegrations per MinJ e (dpm) and  
per (dps) are Usual Jota'ions 

Cur  e Very  Large Uni 
(37 c)oo 000 coo dpsl so 
Subunits Usually U s w  

Raa ai ion Produces low Amount  of  
lorizatioq IS Deciding Factor in 
Dic ogical Damage so Unit of Dose 
Must be in Terms of Ionization 

'a, 
I 
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Thc tiasic mejsLrcment unlt as d e r b r M  by the International Commission on 
Rarholotjical Unitsand Measurwncrrt; (ICRU) 4s the rwntgm {R) This VV% 

established in 1928 a time whcri Qny 3 ray or gamma sadtations were 
considered important It k defined m terms sf encrgy tramfer or ionization 
to a specific volume of aw as the result of an exposure Jose of x or gamma 
radiation ' Thus it it not directly relatable to other types of radtatmn IR 
tissues or biological systems 

This shortcoming in the definition of the roentgen has led to the introduction 
of another unit she roentgen equivalent (for) man or the rem Thisuntt i s  
that quantity of ionrang radiation which when absorbed by man psojucor 
an effect or biological .esponse equivalent to theabsorption of one racnt!p 
of x or gamma radiation ' Since the biological effects due to radiation WE 
known to vary a quahty factor ranging from one to twenty it included in 
the rem A primary subunit of the rem the msliremimritm) or 0 001 rem 
IS very often used in describing bsologtcat rsdtatcon expawres 

Radiation Standards / 

In 1928 an international group was convened to ntabkh standards ftu 
lonrzing rad ation and formed the lntwnationrl Cornmrrcm on Radtotogd 
PIotection (ICRP) The committee charged with estabfrrhing those t tandrtdr 
was composed of IclCMtnts from Great &itam the United State+, GerNnv  
and Sweden Later they were joined by members from France and ltaiy 

To establish unarmit)! a m g  repre~ntatrres to theJCRP i t  Wds decided tMl 
each member nat im shutd have ORB offaat tcpresntattue Thus '#r S929 
what k a m e  the Mstconal Commitlee on Eladdraton Pratectton'md Measure 
mnts was established under tha auspices of the ~ C l o n r r l  Bureau of 
Standards 

In 1964 thrs national committee war granted an tnlpendent statusad 
charter by Congress and &an@ its name di9hIy to bsoom~ tbe Mationat 
Council on Radiation Protection and Measurements (MRP) The NCRP 
in conjunction with i t s  International caunterpart the CCRP has, since 
1929 provided the baric standards and guidance in the field of radutton 
protection 

!n 1959 the Federal R&l+tton Councll {FAC) was formed to provtde a 
federai polrcy on human exposures to iont~ing radiatwn The FRC who$@ 
tesponsibif it ies were absorbed In 09770b9 the new Enviconmm ta l  Pro 
tection Agency {€PA) adopted those guidhnts recommended by both the 
NCRP and ICRP Ttrcze guidairner were based o n h e  prtnciples IR 

determining pcrmisstbte tevcrts 

1 It is appropriate to ret drffcranr iandardS for different 
Louras of cmirttont and c x p o w t s  

&src Untt i s  Rocntccn Cascd on 'le 

tom&?i?tian Produced by X Rdy and 
GaraFa Radiatton Only Not Dircrt'y 

%t%&blG to Other #nits of Radiation 

W f t s d  Una is Roentgen Equwalenr 
lvlan CHEM1, whicb lncludcs Modrfica 
mn factor .op Account for Difcercnccs 
in Typesof Radmtron * 

Inteftrsronat Commitston on Radio 
bglfcafhotecrion WXPl  F o r d  UI 1928 



3 No exposure should be allowed without expectation 
of benefit 

4 That all radiation is assumed to De harmful or potentially so 

5 And that the biological risk associated with higher levels 
of exposure is proportional to those risks at lower levels 

(Since the e lower levels refer to exposures due to or 
comparable with natural backsround radiation tt-is 
assumptron of proportionality provides a most 
conservative guideline l 6  

The U S Atomic Energy Comniissioi has imorporated the guidelines and 
recommendations of the NCRP ICRP and the FRC into its own operational 
procedures for AEC installations and those of contractors and licensees - * 
The entire history of the derivation of radiation standards has been one of 
objective Conservative evaluation of the best data ava lable Guidelines have 
been internat onally derived accepted and endorsed ' 
The permissible dose of occupationally exposed individuals 5 rem per year 
to the whole body is defined by the Nat onal Council on Radiation 
Protection and Measurements as 

that dose accumulated over a long period of 
time or from a single txposure which in the light 
of present knowledge carries a negligible probability 
of severe somatic or genetic inluries 

Both FRC arid EPA f-oliawPd Fiv* 
Basic Premises in Establr ' i r e - -  cf 
Radiation Protection Gui3clirer 

Enure Histork of Present S'andzrds 
IS One of Objective Conserva'ibe 
Evaluation 

Occ-Jpational Dose is 5 RC:1 Per Yea 
Limit to Whole Body 

Based on all present technical knowledge authorities have concLded tr'at 
this level can be absorbed per year by a man throughout his working lifetime4 
without his sustaining any measurable damage 

In contrast to this controlled group (I e the occupationally exposed) 
individual members of the general public include persons of all agesbd 
degrees of health The established standards reflect this prudent conserva 
tive attitude toward exposures to the general public 

Sin :e General Populzt on IS Uncontrcllpd 
Group (I e contains all aocs hralth e c 
General Standards Far hlore Conservative 

For an mdividual in the gereral population the whole body radiation exposure 
guide is given as 0 5 rem per year one tenth that of the occupational 
expsoure level When a group of individuals is at risk the Nhole body 
radiation exposure for the average of a suitable sample of the group must be 
less than 0 17 rem ' 

Standards are in Terrs  of Grot12 Portion 
of '3ody Irradiated and Pcpiod of Time 
Ovzr Whicli Dose Delivered 

It must be noted thw that the established standards accepted by international 
authorities are in terms of portions of the body irrzdiated and the period of 
time over which that dose is delivered 

lmportdnt too I S  the relatively low penetration power of the alpha particle 
Alpha particles must be taken into the body to do any radiJtion dxnag? to 
man I e in the foods we eat (inrj-stion) the air we breathe (inhalation) 
or through a wound or break in the skin 

Algha Particles Must B e  T ikcn Into 
f h d y  to 00 Any Radiation OdriiJgs 
to Man 

For pcrspcctive it  should be emphis 2-d that [ne NCRP bel eves thqt 11s recommenda~ionr p r o v  c c 
OCcupaIional risk than is found in many occupai ons normlly cons dercd no1 10 be ex1ra h a r a r d c  JS 

a system that offers  far lo-%er ' 

S 
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111 STANDARDS 

Air 

Radioactive I 
T h e  short range alpha particle will b completely absorbed by a small amount 
of tissue t hen taken into ,he body Thrs complete absorption represents a 
greater dose or exposure than that received from a gamma ray having the 
same energy The gamma ray WJth i ts  hiclher penetration power c67 pass 
completely through the body and thus transfar only a portion of IU ene'gy to 
the body tissue 

Therefore when'blpha pmrcks are inhaled they can stay in one portion of 
the lung and irradiate one small areh of tissue quite heavily To prevent this 
effect the most Pestrictive standar& are thaw for phdmtum in air 

mata-sb & CLC d k  

The cu-rent established standard for rolublc plutonurm in air is 0 06 x 10'" 
pCi/ml of air  in terms of exposure ta an tndivdual in the population and 
0 02 x 10" ' pCi/ml to a suitable sampfe of the poputation' ' in terms of 
yearly averages 

1 

STANOAROS FOR SOt'JBtE Pu*'~ IN A1R 

Radration Workers 2 0 x io-" #Ci/ml 
General Populace Individual 0.06 X pWnd 
Total Poputation (suitable sample) 0 M x 1 0 ' ~ ~  pCi/ml 
Source NBS Handbook 69 USAECManual Chapter 0524 

For uranium (soluble 238) the applicable rtandardsrrr 3 x 1Q" pCi/mf 
for an tndividual and 1 x 10'" sCi/rrJ for a suitable netole of the total 
population ' ' There standards are based on the solubk materials, a'a 
stated m terms of yearly averages &e the lewis OF naturally Occtlrring * 

alpha activity and apply at  the plant boundary the point of public aoces4 ' 

Total population standard for molubk plutonium 239 is 
0 02 X 1O-"&i/ml Tha is equivalent tuabout 3 3 X l@'' 
(0 000000000owxlC0001;33~ gram d plutonium or 
1 2 X IO-'* (0 0000000000000~00300121 ounce of ptutontum 
per millil~ter of air Based on the specdtc actiwty of 
plutonium 239 this would be ]ust on2 parf&3obout 3/1000 
micron (0 03000013 inchJ in diameter/ml OF atr 

Non Radioactive 

The standard most applicable to nonradioactive operatmm at  Rocky Fiats 
IS that for beryllium In terms of monthly averaps this standard is 
1 x IO "  milligrams pcr cubic metcr (mg/M'] d effluent air This standard 
was established by action of the Amerrca? Conference of Governmental 
Hygienists and modified by a n  Advisory Commiree to the AEC l o  

k s t  Rwrictive Standards are for 
#@ha Emitters iii Alr 

Brvtlium Saanbrd tn Air = 0 01 , grains 
Petcubic Meter (1 x 10 mg/M') 

*It must also be noted that since fcwer ~ l l s  are involved this posHbtlitv micht tndfcct W&ssdamrg.  Wan orqmallv presumed e 
\\ 



The EPA used thrsc guiclclints in their proposed beryllium standards as 
published in the December 7 1971 Federal Reystrr The proposed 
standard states that l O t J l  beryllium releases shall no’ result in outplant 
concentrations that exceed 10 grams in any 24 hour day or concentrations 
of greater than 0 01 micrograms/cubic meter (1 x lo-’ mg/M3) as 
avcrag-d over 30 days I 

The Rocky Flats self imposed internal goal for beryllium in air IS  one half 
the official standard or 5 x 10 mg/M3 

Water 

Radioactive 

The most restrictive recommended guideline for plutonium 239 (soluble) in 
water is 1 67 x pCi/ml to a suitable sample of a population on a yearly 
average For an individual within that population that guideline is given as 
5 x pCi/mi 011 a yearly average ‘I 

The most res ictive standard for uranium that for the uranium 235 isotope 
IS 3 x 10” pCi/ml in terms of an individual in the population or 
1 x lC-’ pCv’ml for a suitable sample of the total population on a yearly 
b S l S  ‘I a 

In addetion gross alpha and gross beta guidelines to limit total radioactive 
nuclide coritent htvr also been established by the NCRP‘ the AEC’ 
the Colorado 00 crtment of HealthI2 and U S Public Health Service l 3  

Those standards ,dopied by the latter two agencies are based primarily on 
the recommendatlons of the Federal Radiation Council and thus the 
NCRP Gross alpha standards for Rocky Flats effluents would be the same 
as the given standard for plutonium since it is one of the constituem of the 
mixture and has the most estrictive limit Where the identity and c o n  
centration of both uranium and plutonium are known a somewhat more 
complex derived standard IS applicable ’ 
Established standards for soluble americium 241 in water are 4 x 
pCi/ml for individual and 1 33 x 10 
population in terms of yearly averages ‘I 

pCi/nl for a suitable sample of a 

Non Radioactive 

The U S Public Health Service Drinking Water Standards (1962) are the 
primary guidelines followed at Rocky Flats The Water Pollution Control 
Commission of thp Colorado Department of Health is however the agency to 
which Rocky Flats is directly responsible That agency is responsible for the 
administration of the USFHS guidelines and in some cases has established 
standards of its own In addition the Wstcr Pollution Control Commission 
has compiled classifications for the maior water sources of Colorado 
according to usLs Although Walnut Creek has rot k e n  classified the most 
restrictive classifications (A Bl C and 0. ) are those adherrd to The basic 
Colorado Standdrds were revised cffcctive Srptenibkr 1 1971 I2 These 
new stanrlirds tor Class A B i  C and D, wJter sources are summarized below 
Also siimrmrized are thore ct t m c3I quic’elines delincJted by the U S Public 
Hcalth Scrvice in the Drinking h a t e r  Standards of 1962 l3 

€PA 7971 Standirl i s  S i i r c  2s ACC 
Berylliuin St ndii-d for its Co*itraao-s 
and Licensees 

ST/L’dDARDS FOR SOLUCl E PuZ3’ 
IN \LATER Radiation \Yorkprs 
100 x 10 yCi/ml Goncral Pc,-ulace 
lndi dual 5 x 10 ‘ ~C i /m l  Torel 
Pop; ation (suiGble sample) 
1 61x pCi/niI 

hlos Restrictive Standard for Uranium in 
Wdtc (Soluble u + ~ ~  I s  3 x IO pCi/ml 
for I divid 1 x 10-’pCi’ml for Tctal 
Popv ation (suitable sampler 

US %blic Health Service and Colordo 
Dep fment of Health Gbidelinps are 
Bas.1 on NCRP Recommcrd~?ions 

For Cheniical Contaminants in 
Eff ent Waste Waters Rocky Flats 
Re onsible to Colorado DcpJrTment 
of I ealth 

Ro*-.y Flats Effluents Di rhargcd into 
Wo’iut Creeh 
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WAT€H QUALITY STANDARDS 

Water Pobluuon Controt Commitson Colorado 0cp.w 

5 

I Basic ("on Radmactire) Standacds Applicable to All 

A 

8 

c. 

0 

E. 

All waters capable of treatment or control prior t1 
watedr of the state shall receive secondary treatmc 
01 its industrial waste equivalent 

Waters shall be free from substances attributable 1 

or industrial wastes that 

Witkcither settle to form unsightly putrescent or 
deposits or wifl rnterkrr  with the classifred use oi 

Create und@t!y floatm) drbis such as dl, graaa 

Will p r d u a  obiectiowble odor cotor. tasta,er I 
o b d i o r u ~ e  aquatic life 

I - 

b y ,  
prod deleterious to h u m  or Zr r -4  Gfe 

suf fitlent tevels ccnccntratioq or Eomb 
* 

tl Addtt&ul Water m t y  Standards (most rabnctc 

A. General (Cofarrdo Department o Health) 
I 

Parameter 

TOXIC Mater ialr 
(Biocder 
Pesiiader, etc 1 

I 

TeT- (OF' 

S&p& Adsxption 
Ratio 

Tast; B Odor 

70 

Free From 

v 

mnt of Hcatth 
1 

~ a 

aters of the State 

kscharge into any 
t withdisinfrction 

muniupal domestic 

lorous bottom 
.re water ... 

K Scum 

bidity CH 

All 



B Chemical 

Parameters 

Alkyl Benzene 
Sulfonate 

Arsenic 

Barium 

Cadmium 

Chloride 

ad+ 

Copper 

Carbon 
Chloroform 
Extract 

Cyanide 

Fluoride 

Iron 

Lead 

Manganese 

Nitrate 

Phenols 

Selenium 

Sulfates 

Silver 

Zinc 

CDH 
A BI 

- 

0 05 

l o 0  

0 01 

- 
005 

0 o* 

- 

0 20 

- 
- 

0 05 

- 
- 
- 

0 01 

- 
005 

- 

Limits (mg/l) 

Suggestrd Grounds for 
Maximum Rejection 
(USPHS) (USPHS CDHI 

0 500 

0 010 

- 
- 

250 

1 00 

0 200 

0 010 

1 200 

0 300 

- 
0 050 

45 0 

0 001 

- 
250 

- 
5 00 

0 05 

1 00 - 
0 01 

L 

0 05 

- 

0 20 

2 40 

0 05 

- 

- 
0 01 

0 05 

- 

A Colorado guideline for the Biochemical Oxygen Demand (800 - the 
amount of oxygen needed to allow for natural biologicd OxidJtion of 
orynic matter - h3s k e n  established primarily as a measu ement of 
sewage treatment effectivoness The BOD guideline for Rocky Flats is 
30 mgll 

Measure of Success o SecoiJ~ry 
Wasre Treatment IS  BOD 

No standards have been eslablished for phosphate levels 

I 



RFP ENV 718 

Other Standards 

41though no directly applicable standards anrentb cxrst for plutonium 

degctation or Bustfall samples the qbitjost Rvcky Fiats has always=been to 
maintain these levels as low as is practicabk in accordance wlth the guide 
lines of thc National Council on Radwlion Protectton and Measurement ‘ 

b 

r 

idlor uraniitm levels or non radioayivc nuterrah ut rod oedrments 

IV Sample Collection and Analysis Summary 

Stack Efffuents 

Exhaust ducts from buildings involved with processmg of plutonium urmnfum 
and/or beryllium are continuously sampled An I#) kinettetechnique IS used 

whereby the ur moving tnto the 
smpk dcvia IS at the same 
velwty as the ar inside t)rc duct 
Tt\u t&hnrque altows tmprod 
trapping sf prticulate ruattec by 
tltmmting turbulence a t  the 
mouth of the umple tube 
Samprat are ukan contmuewfy 
and analyzed for total Ibng.hvd 
alpha acthrtty {inchding A w a l  
long-lived alpha emitting 
matwals) arrdloF beryllruar 
where rpplmbk Total min ty  
rekased it then calcumted from 

IR* 

ER 
lSOKlNETlC&JCl total dttuent vobms. 

SAMPLER 

Since most standards apply o connntzations mcarutadu the pornt of 
public access (plant boundwtes) ‘ ’ rneasurcmufus €&en at  the Hack 
discount any dilutmn effect and thus provde w additionat safety famr 
The gwdes for effluents are for contributmr [above naturally occurrmg 
activity) after dilution by the atmosphere HI terms of timed averages 
The values obtarnedat Rocky Ftats &e taken at the stack and rnchderrstunl 
8CtlVlty before any attrnxphere drlufron 
Tables IA and IB indicate a JTIdXlmUm (one monthaverage) long-lived alpha 
concentration of 0 095 x IU-’~ pcdrni for all piutomim aperations 

These rewits rwntnarized UI 

The yearly average (tho perttnent value tn term$ of the guldelintr) was 
0 009 x 10’” &$mI about 151 of the standard 

The maximum (onemonth averawe) total *mssfon from aH uranium 
operations (Table IC and ID) was 0 05 x lO”* &i/ml. The yearly averqe 
was o 005 K 
(population) standard 

~ C I / ~ I  which is about 0 of the rpoiicabk 

Mjxrmum (one month average) beryllium emssionwas t 5 % 10” mg/cubic 
metv (before atmocpht-ric dtluttont. T%B 12 month avwge stack reteasi?Sor 

kryllium apcraliors was 1 3 x 80’’ milligrams p r  cube meter 01 about 
o of tlic standard 6eryllium results are tabulated in Tables IIA and IlE 

NO Apptieble Standards for Soil 
Sediments Vegetation or Dustfall so 
Gu4dhe is that of the PJCRP 
Mamtarn Levels as t o w  as Practicable 

E x h u t  &@ts of Procc I Suildinqs 
Continoitsly Smp!ed Usmg Isokinettc 
D C V ~  )ot Better Particulate Trapptng 

- 
&n%pbsh#yzed fo- Gross Alpha andlor 
8~ryllbrm Where Appltcable 

Bunrtrrd5 esplyat PI t aoundaraes -. 

Simp#% T&m an& Result- eported at  
the Sack Uefore Approprate 
Atmosphcris Dilution 

6truh, Summarcred in Tables 
IA and 18 

Maxhum C&tamttation for All Plu 
lonnrm fLlcascs Occurred Dwing 
Filter C h z n ~ ~  



Air Saniplers 

To provide further detection and measurement or any accidental rclease 
of any contaminated effluents Rocky Flats maintains an extensw notwork 
of continuously operating air sampling devices to monitor contamination 
levels in the surrounding atmosphere 

ELECTRIC MOTOR 

AI R-SAMPLER 

EX*'ISIVC Network of A-r  SaTp!r s 
M a  .\in4 to Dctcct L,.VZ~S 3iId 
Acr ental Releases 

Continuous samples are obtained 
from 12 on site air sampling 

stations (Map 1 )  which umple 12 oniinuous 99 r;t.ci) k i r  

about 82 cubic meters of air per 
day (the equivalent of  2 cubic feet 2 C Feet Per lrlinute Silnpi I 

pe* minute) Thes- samples are An  fzed for Lo-g 1 1 . 4  $;l; 

collected and analyzed daily for 
total long lived alpha concentrations 
(which would include pliitonium 
branium and other long lived alpha 
emitters) and specifically for 
beryllium (see Map 1) 

Sa* -krs  on P'antritc S3m;'c f \out 

Twelve hi55 volume air samplers are located 3t a radius of about 2 miles 
from the plan' perimeter (Map 2) These samples are collected on a 4 inch 
filter paper which is c5anged drily composited and analyzed specifitxlly for 
plutonium The 437 composite samples for 1971 represent volumes of over 
2 000 000 cubic meters (about 70 000 000 cubic feet) of air ac ually 
filtered in 1971 

High volume samples are also taken weekly from Wagner Site \S 18 Map 2) 
and from Coal Creek Canyon (S 1 1  hlap 2) about 2 5 miles southeast and 
3 miles west southwest of the plant respectively For 1971 the 77 samples 
taken represent volJmes of about 17 000 cubic meters of air (nearly 
600 000 cubic feet) These werP analyzed specifically for plutonium 

Results for the year indicated a maximum of 0 06 x 10 l 2  pCi/ml High 
volume grab sdmples were also taken to the east of an asphalt pad covering 
soma contaminated soil (former drum storage area in the southwest co ner of 
the plant site proper) The 180 samples taken in 1971 represent over 
40 000 cubic meters of air actually 'iltered and were analyzed for total 
plutonium content The results varied from a single sample maximum of  
0 049 x lo-" pCi/ml to a yearly average of 0 0030 x lo-' pCi/ml 

Nine low volume air samplers programmed to sample for 10 ininutpt of each 
hour are located in Boulder Broomfield Denver Coal Creek Canyon 

Golden Lafayette Westminster and Marshall (flap 3) These samples are 
collected weekly and analyzed for total lona livedalphq activity The low 

volume samplers represent about 44 000 cubic meters of  air during 1971 

This complex of air samplers produces nearly 10 000 samples per yeJr These 
are analyzed to make L rtatn th-lt effluen levels as well as any re dis'ribution 
effects are kept well b l o w  guidelirie concentrations Summaries of 'I-tse 

results for 1971 are presented in Tables Ill IV and V On site air simples 

varicd from a mJximum average long livcddpha concentration (one month 
average) of 0 0128 x lo-'* pCirin1 vlth a 12 month average of 
0 0049 x lo-'2 uCi/ml about 24 5% of he standard 

12 : 511 Volume Samplers Offs.10 
sur wnding Plaqt at  About 2 Kite Rad us 
Sc'r3lc?s Analyzed for P'uronigm 

Sp 121 High Volume Sarny'ns Also 
Tal n Onsite and at T w ~  0 f r r i . r .  
Loclions on Regular Basis Analjzid 
for 'lutonium 

LOJ Volume Programnicd Sarnplcrs 
Lcated in Surroundin3 Conmunitics 

WeLly Samples Analyzed for Tot11 
LaaLived Alpha (Ncrly 10 COJ 
Saaples Per Year) 

11 
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LObV volume off site air sample results were a h  Quite low The pfogfammcd 
samplers indicated a mximum long Iivcdalpha concentration (one month 
(avcrdoc) of 0 01 X TO-" j&i/ml iath a yearly avrr;lrJs of 00044 X 1Q" 
EJmt about 66% Ctf the guidelies Tha high volum8, off site rantplcrs 
much more rndiutive of Chrmic ewnsufe rewtls rcwmicd much lower ton- 
centrattons The maxtmum (OM monthp!uWuum average) was 0 001 Y IO-'' 
&t/rnl whereas the average for the year was 0 0003 K IO'" &Jml about 
1 3% of the guideline 

Data from the arr umpling network indratc that the aver- contammirnt 
concentrattons m air effluents from Rocky Flats were below the estsblishad 
standards 

Berytlrum sample results were also far below gutWtns so(\doatrations 
(Table VI 1 Nearly 1~000  anatvsus of thew m@ saanrp?~ indrcate th.t M no 
case did off ute beryllium concentrations emkcd I.87 x IOsJ mltignms 
cutib metcr. ard tW the yearly iuerap w8s 28 x lod mg/M3 rough& 
304: of the appliubh sfandrd @ w S e  results wrrwWwderobly lowaz 
ranging from a rrax4mGm of 2 3 x IO-* mg/& to a yearly rverae of 
I 2 x 10-~  rn9W mdtcatmq that crow contamination occxrmci in an 
analysis of the off-site uatpiez, 

Dustfall Szmplrs 
I 

In addition to the air samples obtaihed rpeually destgnat) trays atoadl the 
off-utc air s t a t i m  cbfiecr dustfall sampks for spectftc Wtanium snAysir 
In addition more remote umpkr are csflectad frwn locrt~ans nerc-mthoud 
and from Castle Pock TaMc VI4 tabulates t h e  r w t t s k r  rhr year AB 

dtmospherlc weapons testing of course any m t n b t t o n  from Rocky 
Flats Cartte Rock urd Barthoud samples are oDtleacQ to pcovdc aft tdica- 

tion of piut~rrium in dustfall samples from background The vatues obtarnsb 
tn this extensive sarn@tng prztgam are on the same order of msgrttudt at 
repwted far world wtd- fallout meawernents." These Io- repratbnt no 
health or safety hazard There is possibly somc cntignrfrcant hut nonefheless 
real contribution from W y  Flats. Studies ere now underway to Pletcrmiw 
what (if any) wntrrbutron is directly attributaMr to Rocky F iatc 

rnp'es are cdte3&ena b~ monthly basts and m p r s , ~  blWt 6- 

' 

Water Samples 

Rocky F latr is drrtned by tfuet rtrCms North 8 d  Swth Walnut CtCekks tD 
the norrh of the @ant site and kVocnu, Creek ~1 the south for refffanw, 
North Walnut Creek IS classified as t4e plat's ' A & a w e  South Walnut 
Creek as the B drainage and Weman Creek Is the C &*ai@ 

Snaary a d  process waste waters are tetra& after treatment to South Warnut 
Creek through rc series of four holding ponds (Po%s 8 1 B 2 B 3 84) 
Effluents rctcased thrqugh the scwagc @ant mtet all Watn Quality Standards 
as estabhhed by the Cclorado Dewctment of Health" w the U S Publtc 
Health Swvic~ Drmking Water Standards Act (1962) l3 The o v d l W  from 
the pond system (Pods 0 1 thou@ 6-41 flGws into Grea Wrsiirn ff_eatvotr 

AVffrgt! Concentrations Below 
fstabtishcU Guidelines 

P 

oUttft& Itewftr sjmc Ode Ctt 'tagnilude 
asw&wda Falloot But Possibl) Somt 
Cmtri\iuuon From Rocky Fiats o is  

Wdat labsane Studv 

Levsts Represent Nd Heal ~t ar Safety 
)(rutl& 



Continuous florr into this reservoir is compriwd mainly of liquid wastes from 
Rocky Flats and makes up a smdll portion of the drinking water for the 
community of Broomfield 

Holding ponds are also located on North Walnut Creek (Pond A) and on 
Wonlan Creek (Pond C) but no effluents are discharged directly into these 
holding ponds 

Daily water samples are collected from Pond B 4 and three times weekly from 
the Ponds A and C These samples are composited into a weekly sample and 
analyzed for their gross alpha (uranium and plutonium) Content as ne11  as 
specifically for plutonium and for americium 

Tap water samples from the surrounding communities (Arvada Boulder 
Broomfield Denver Golden Lafalette Lousiville Thornton and 
Westmmrter) and water samples from four reservoirs in the area are collected 
every 2 sdeeks and analyzed specifically for gross alpha and plutonium 
Standley and Great Western Reservoir water samples are also analyzed for 
americium 

Weekly grab samplos are taken from Walnut Creek below the conflupnce of 
the Ncrth and SQuth branches and analyzed for gross alpha and specifically 
for pluton um and americium content As a further safeguard nearly all 
waters in the immdiate vicinity 3re surveyed semi annually and analyzed for 
gross alpha (uran rrni and plutonium) and for plutonium con'ent There are 
34 such bodirs o waters surveyed 18 within 5 miles of the rlant site 
and 16 at distances greater than 5 miles 

The most restrictlie standard that for soluble plutonium 239 is 1 67 x 
pCi/ml in twms of yearly averages to a suitable sample of a population Gross 
alpha concentrations in samples from B 4 pond had a maximum of 
36 6 x 1 0-9 pCi/ml and a yearly average of 11 69 x l 0-9 pCi/ml These 
gross alpha concentrations are contributions from both plutonium and 
uranium All other naturally occurring long lived alpha emitters are removed 
from the samples during the analytical procpdure 

Total maximum plutonium concentration in Pond B 4 was 7 23 x 
pCi/ml with a yearly average of 2 06 x loe9 pCi/ml Americium 241 
maximum was 3 07 x 10 
pCi/ml 

pCi/ml with a yearly average of 1 x 

Grab samples from Pond A showed a maximum gross alpha cuncentratlon 
Of 17 65 x loe9 pCi/ml with a yearly averagL of 7 28 x 
Pond C showed similar low concertrations with a yearly maximum (gross 
alpha) of 23 64 x pCi/ml 

pCi/ml 

pCi/ml and a yearly average of 6 14 x 

Those grab samples taken at the confluer-e of North and South Walnut 
Creeks showed a maximurn gross JlFha of 19 34 x pCi/ml hx i r rum 
pluronirrrr concentration found WJS 8 47 x 1 0-9 pC /ml and maximum 
amw cium WAS about onc t -dt that Jmount Avcnp gross alpha WJS 11 55 
average plutonium 2 56 an0 3 v e r ~ p  amcriciuin o 60 a11 x IO p c h l  

Y'ulding Ponds Also Lowtcd on ( 2 )  pd 
TU Drainages 

L''Xer Samples Col lwid  Daily From E4 
Tiice Times Each Week From (AI ar3 
(GI 

TapWater Samples Taken Frcn 
Suruunding Conmuniti-s Evary 2 
W ~ d r 5  Along Hith Four Res*rvoirs 
in h e a  

hlo.S\laters in Area Samp'td for 
Groz Alpha and Plu onium 

Avcoge Gross Alpha Americiun 
and3lotonium Concentrstions 
Belor Guidelines 

I I 
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Tap water results average1 
18 58 x 
eservoirsaveragcd 6 38 x lo" pcilml with a maximum of 28 8 x lo-' 

pCi/ml in Broomfield 

33 x IO-' pCi/ml with a maximum of 
pCi/ml gross alpha actrww Gross alpha Concentrations in the 

Avcfagc plutonium concentrat,ans, summarized m Tabfcs VI1 IA and B 
show that a l l  water samples from tap water reservoirs and holding ponds 
wcre 1000 to 10 OW times l e u  than the most restrictive standard for soluble 
plutonium 

In addition to the radtonuclide analyses prformcd on these effluents the 
daily chemical analyses of the B holding ponds sanitary and process waste 
effluents and weekly grab samples taken from Ponds A and C show them to 
he within both S t a t e d  Federal &eafiotions (TaMe VlllO and VlllEJ 

Sediment Sampler 

Sediment f a m e s  from the four maw icservows are collsc?ed s e a  anwally 
and more frequent sad imt  samples are taken born each of the six hosng 
ponds Additional sampkra re r l~ ,  taken &om W r l w  and Woman Creeks. - 
These sampfes H e  taken to a depth of 4 CIMwneters Norpmfic rtanrfsrd 
now exists for plutonium in sediment samples the rewtts tabulathdie 
Table IX  indicate a mrdmum of 0 641 x lo'' pCilyarn tdry) w t t h  the 
controlled area The yearly overage wrthin ths tmtroNedrea was 0 03 x lo4 
jdMgram (dry) The maxiwum cdnccntratron found otlsridr *e ebntblled 
wces area of the plant site was 7 x 10" &/gram with a &age of 

x p~r/srrm 

No analyses are p e r f o r d  for nonradioactive meterials in sediment rampier 

Soil Sam&, 

The Rocky Flats Health Phucr  0eppr-t maintaiMd an extenstwe 
soil sampling program en a routinc base since mid I969 Previous to that 
time samples were taken on a rardom basis sn&tnalyzd tor gross sTpha- 
content ALhough this gcrr alpha anafjms would incluBt plutonrum and 
uranium as wdt as naturally oCCurrtngr6CiKWsrrrdes nb rpectfic plutonium 
analyses were coutincty performed ori f k s e  sad san&&prror M. tk time 

The current pogrm draw sampler from a rwgh aid at 1 2 =md Smile 
distances from the center 01 the bant About 75 kicatronr 
predominantly east and south of the plant site (corresponbng to prevailing 
mnd directions) but covering all areas between the penmeter and cattle 
fencer are sampled t w m  each year #n addtion locltrons along public right 
of way are also sampled and samples are taken from &wer Arvadr West 
minster betmen Boulder and fort Collrns between Leyden and Golden- 
along 104th Avenue alrd in Coal Creek Carr~on A11 wnples a c  to a depth of 
1 centimeter In all 159 soil samples were colfected 
spectficatiy for plutonium 

]St\ and -zed 

Jo specific standard has been ret for plutonrum in sork The kvels obtained- 
in this sampling program are summarued in Tabtc X 

14 

TapWJxar From Surrounding Cornmu? 
f i h  and Fkservoir Sarn9,les Below Gross 
A l e  fU + Pul Gwcfciincs 

Av*Plu;oniorn Gontcnt of Tcp Wztcr 

and-Reservoir Samples lOC0 to 10 
Timm Less Than Guidelines 

W f a l  Analyses Alra Bdow 
-lis a d  Cdordo Guidelines 

bso Sranbrds for Scdimnt Samples 

CurreriE Ptogram Uscs 1 2 and 5 M d e  
Crldi 153 Samples in 1971 Amqrcd 
SQNttcWlly for Plutonium 

No Sandacd for Ptutonium in Soils 

W J  JS.3 



All evidence gathered lo d m  by the Rocky Flats Health Physics Department 
and other official ayncics indicate tP3t the plant has made some contribution 
to plutonium soil concentrations in the immediate vicinity of the site There 
is however no evidmce to indicate that therm has been any mea urable or 

significant contribut on to the Greater Denver Metro areas surrounding the 
plant Nor is there any evidence that the levels found closer 10 the plant 
represent any health hazard 

Vegetation Samples 

Vegetation samples are collected from 75 locations within a radius of 20 
miles lrom the plant site These are taken from public right of way twce each 
)ear aqd are confined to those plants normally consumed by grazing domestic 
animals The various samples arc analyzed specifically for plutonium 

Results for 1971 (Table XI) show that plutonium levels werea maximum of 
2 54 x pCi/gram (dry) One notable aspect of this sampling program is 
that the plant is analyzed without any prior washing Thus *he plant be 
comes a form of dustfall collec’or as well as a m~asurement of the amount of 
plutonium physicall f incorporated into the plant through normal grovah 
activities Although no specif ic stmdard has been established for plutonium 
in or on plants these levels are considered by most experts to be insignificant 
especially in light cf empir cally derived dilution factors ” 

No specific rourm analyses dre performed at Rocky Flats on food or bio 
log cal samples Soecific studies are now under way on vegetation and 
biological samples by Rocky Flats and by C S U 

Rocky Flats has contracted with the Radiobiology Department of Colorado 
State University to make ecological studies of the flora and fauna in the 
immediate environs of the plant Th swill be a continuing propct 

V Tabular Data 1971 

Map 1 

Map 2 

Map 3 

Kap 4 

On site high volume air sampling stations aqd weather sumniary 

Off site high volume air sampling stations 

Programmed environmental sampling network 

Rocky Flats effluent water flow 

Table I Radioactive stack efflucnt relea3es 

A Plutonium concentrations 
8 Yearly summJtion plutonium concentrations 
C Uranium concentrations 
0 Yearly summtion uranium concentrations 

Table I I  Non radioactive stack effluent releases 

A Beryllium concentrations 
8 Ycarly wmmatinn beryllium concentrations 

Plant Made Some Cor*r.bu+ 3n 70 Pu 
Soil Ccncentrations in In-rrcdt2-e 

Vicinity No Evidcnce of Anv “rjsl: ~ b ’ c  

or Significant Contr-bu-ion to G - c J . ~  

Denver hletro Arms rc-  And E i:r--? 

That Levels Found Rcprescqt t J ’ a ~ - ’ l  

or Safety Hazard 

Vegetation Samples Cor ect4 Ts-e 

Yearly from 75 Locatiors A-ai j ’z* d 
Specifically for Plutonium 

No Standard for Plurorruni I n  
Vegetation Leu-Is Found Are Ccn 
sidered Safe 

C s U Ecolqy Studies 04 P 3 n t  Site 
A Continuing Pro e c t  

15 
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Table 111 

A 
B 

Table IV 

A. 

8 

Table V 

A. 
6 

faMe VI 

Table VII 

Avcrag monthly air sample concentrations on ntc radioactive 

Long lived alpha concentrations 
Yearly summation IungJived dphr concentrations. 

Average monthly airample concentnflonr off ute rsdiolctive 

Low-volume programmed samplers 

1 Long-lived alp? concentrations 
2 

HQII d u m  off site simpters 

1 Rutontum Concentratlorn 
2 

I 

Yauly sumcluttm, lonpbved atpha conentr8tions. 

Yearly summatwm off stte plutonium concentrations 

Speclal h a  volume au samples radioactive 

On site grab samples and summa*ion 
Off-site grab samples and summation 

Avcraig :mthty berylbum Concentratant in air sampks,on- and o 
I 

Table Vlll Wter u~vcyr  

A 

6 

C 

0 

E 

Table I X  

Table X 

Tabte XI 

Rdiorctivity in holding ponds and effluent wte wctem. 

1 Pond8-4 
2 Grrbwmples PondsAandC 
3 
Ra&oactivity m rcxrvok a d  tap water sample 

1 Rcssrvotr water ramplat. 
2 Commn*ty tap water samples 

Scmi-anmal m a r  coltearon 

Chemical cancentrations inJIolding ponds and eftSuart warts wimn 

1 Pond84 
2 Pond84summh 
3 
Chemical concentrations in hold- ponds md effkrrnl waste water! 

1 
2 Yearly summay, Pond A 
3. Yearly summary, Pond C 

vlf-lnut creek at I n d i  4umfktmac) 

r 

I 

I 

Pond B 4 elemenFat anabses. 

Gr8b samples P a d s  A and C 

Sediment sampler 

Semi annual surface soil analyses off st% contours. 

vegetation samples ' 

nte 

! 



Weather Summary, 1971 

For 1971 weather records show that the averagp tempra'urm was 53 2 dc y e n s  
Fahrenhwt and anged from minus 2 to 102 degrees The averase relative nu.rldlty 
was 48 1% Monthly precipitation ranocd from 0 15 inLh in November e o  a 
maximum 3 78 inches in April The average precipitation for the year WJS about 
1 2 inches per mont'l with a total for the year of 14 3 inches AltPough Wire 
at Rocky Flats averaged only 8 7 miles per hour peak wind velocities extended 
40 miles per hour in all 12 months ranging from 4 3  miles per hour in Ma{ 1971 
to 95 in January Average peak velocity for all 12 months was 31 r i l e s  per hoilr 
The prevailing winds below from the northwest 20"; of the time ard from the 
west about 18% of the time (A directional wind rose is included with Map 1 ) 

A AIRSAMPLER 

BCRY LLI U'l 

'E 

i 

i 
I 

I 

I 

I 

i 
i 

I i 

i 
i 
I 

Map 1 On Site Air Samplcr Locations and Material Areas 



- 

RFP ENV 71B 

DIRECTIONAL 

W"oRoSE klOhlTORlNG 

"'a 

I CATTLE FENCE 

a- SPECIAL HIGH VOLUME GRABSA"3LER 
0 

rp 2 Olt Ltc Hqh Volume Enrrronnrecrut Air Sampling Network 
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Map 3 Prcgramrred Environmental Air Sampling Network 

Map 4 Rocky Flats Effluent Water Flow 

I GREAT W E S T f R N  RESERvC;P 
NORTH WALNUT CREEK A DRAINAGE 

h B ORAINAGE 

LIQUID EFFLUChT FLOV SEWAGE AND 
WASTE 
TREATMENT 

Ii’ 
‘-1 ,/ HOLDINGPOND 



Tablc I Rdioactivo Stack Efflucnt Rrleases 1971 

(A) t lilt i n  I 111 

hlonfhl) Concciiuafionr (X IO I' rCi/ml) 

0 5 000s 0.005 001s 0007 
0 0  O? 5 0010 O O l l  5014 0060. 

77 I 
774 

0 0  1 0002 0009 0002 0002 779 
559 0 0  3 0002 0001 0002  0003 
707 %3 O E  0005 0003 000s 

Total Kelearcr by Month W3) 2 S52 I? 240 d 01 7 I 989 8 286 

776 oods 009s* 1033 0006 0018 

f 
IApplicablc StawJsrd (Solublr "'h) = 0.06 X IO  I '  #Ci ml 

0 011 
0 013 
0011 
0 OD2 
0 003 
0804 
S 6Jt 

*The maximum cnontbly merage emdon (whrch occ- during Iiltcr chrnpng am 
Ki/rnl T k  maximum single sample emosian (0 I O  X t0 bsCiJtn1) was tfum OuM 
st Ihe stick BEFORE. rppruprwre itmospheme dihrtara Thc standards sppplf3rRc 
one yew Tbe annual muwage Yu emission f r m  ALL Po mratioru vas 0 009 X 10- ' 
(0 06 X IO rtild). 

*€iltcr changing operations 
***Uflwnis k a k w  nrounbonc stage of rdtca pkaurn Discovered sad rorrected 

(C) Uranium 
Monthly Atcrage Concontrafionr (X 10 rCi/ml) 

444 0009 OOOJ 8002 0.002 
447 0011. 0070 0029 0033 
88 I O W  0017 0.018 0049 

883 (to &QIO 0006 &@@I) 0004 
886 OOOJ &001 a002 0002 
889 0063 O M 2  0- 0002 

- 4003 0002 om1 991 T 
Total Release b> Vonth (rei) I I -64 I 2  1 4 1  R9W ? I  9JS 

883 (A) Bolo 0.hos 0010 - a012 

865 0.Y" O O O L  OOQf om2 - L-- 
/Applccablc SfJdald **' ( S d U t d C  "'uk =s 3 T 10 " &lhll) 

(D) Yearly SummJry - Uranium 
Concentrattons ( X  10 " rCi/mt) 

January - June 
Maximum '(hbuihly) 

Comrcntrat ion 4Vrr* 

444 4 009 
447 0 077 
88 I 0 050 
88JA 0 040 
862 ti 0012 
886 0804 
889 0 005 

20 

O M 4  
0 044 
0 016 
0.019 
0 Q@6 

0 002 
e ow 

0x4402 

Ox)? 

0 pb2 

OS23 
O.OO¶ 

0003 

0 601 
OIMl 
!p m 2  

7 27Q 
- 

July - December 
Uaiimum (Uunthty 

Conceatrrtion Araqc 
(Singtr Saciiplc) Cancentrat 

O Q l l  

. 0006 
8014 
0 OOJ 
OJKW 

-33 

aooJ 

0 004 
0016 
0 003 
Qltt2 

0 a2 
a002 

Bpbz 

SCP 

0.431 s 
0812 
0 002 
0002 
0002 

5096 

- oc f 

001' 
0 0:o 
0 009 
0 001 
0 002 

- 

0 s  

5 90 

v ov 

- 
e-002 
rot1 
0 006 

-8013 
0 003 
0.001 
0 ow 

-3 002 
-* * 002 - 

* LW 

S fV  

0 001 
0 030- 
0 00) 
O r i l l  
0 90r 
0 001 
0001 
a 6 0 1  
0 001 

- ocf  

0 001 
0 0 1 8  
ow 
@A21 0 
0 00 
0 001 
0 003 
0 001 
0 001 

- 

4 405 3 I S 1  3 -LI 



Maximum \\fonthly) 
Concentration Average 

Building (one month aberagc) Concentration 

895 0 004 0 002 

\faximum (Monthly) 
Average Concentration 

(one month aberage) Conccntration 

0 001 0 001 

____- Total Year - ,, - Concentririon S'd 
Max h V  i A v  a c 

Single Sample AVWJgC 

Con~encration Concentration 

209 2 5 8  
I 2  0 5  
7 7  0 9  
0 4  0 2  
7 0  0 4  

tions Yearly Summarion 

3 E n .  0 004 0 G 3 2  0' 
0 '  0 03' 0 007 

0 077 0 003 3 3  936-0 

- . .  -- - - - 

'Maximum monthly average emision 0 071 X I O  pCi/ml (Building 447 January) 
Maximum single sample concentration 
Although Rocky klats efflueiits uoulJ in lude seberal sotoper of uranium the guideline for s o l u ~ l e  238 i s  the  r-os' - e s i -  -1  c in 3 - 
must be noted that this standard applies a t  the Fhnl  boundary and IS in Ccfms of yearly averages to an indiv dud In ('IC g e i ' z - i i  90- 
The values here all well  below that standard are taken at  the stack before any atmospheric dilution 

Both maximums associated with filter changes in the plenuns of this  hu.1.: r g  . 
- *  

I 

Tablo II Non Radioactive Stack Effluont Roluses 1971 

(A) Beryllium 

Monthly Average Concentrations (X 10 ' mg/V') 

Building Jan Feb \far Apr \iay Jun Jut Aug Sep Oct Vov "-- 
-------__.-I__ 

444441 2 2  5 1  3 0  2 2  I C  0 1  1 5 0  2 0  2 a  1 2  0 2  I4 I 
a s 3 ~  1 0  3 2  o s  0 2  0 2  0 2  0 5  0 2  1 1  0 2  0 2  0 '  
179 0 3  0 7  0 3  0 3  0 3  0 3  0 3  0 5  0 2  0 6  3 6  3 6  
714 0 8  0 6  0 6  0 5  0 5  0 5  0 4  0 6  0 2  0 4  O S  0 S  

0 5  2 0  o a  o s  0 2  0 2  0 2  I I  0 2  0 '  861 - - 0 4 - ! L 5 - -  -- -- - - 
TotrlhlonthlyRelcric(~amr) 08.26 20923 12391 06988 06192 03700 44909 08021 08609 o s i 91  30 )  o 4 " 1 0  

(B) Annual Summary 

BerylliJm Stack Effluent Releaser (X 10 ' mg/\i') 

January -June July - Dccemher Totals f > f  YcJr 

I 
- 

Maximum 1 Maximum 
Single Sample 

Building Concentration 

444441 45 0 
883.4 2s 2 
119 5 1  
7 74 2 4  
865 9 8  

- 
Average , 

Con-enfration 

2 6  
0 6  
0 4  
0 1  
10 

Total Beryllium Ope1 

hfax Av 
Conc Conc 

209 2 4 2  
15 2 0 6  

7 1  0 6  
2 4  0 5  

0 7  

209 2 1 3  

- -  

- 9 8  - 

101.31 

Rcleire 
" Std (E) -- 
4 1  I S  18'9 

6 0 0 - 5 3  
6 0 0162 
S 0 8146 
7 0 7 ' - 0  - 

I J O  7'01~1 
16 8301 

Applicable Standard IS I O  X 10 m;/U' (Di\irian Internal Goal u S X IO ' mg/U') 
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Table 111 Averapo Monthly Air Snmplr C o m t r a t i o n s  00 St0 Radimctivm 

(A) Tolal Long Lived Alph8 Concmtfatmsr (U Yu and naturally occurring alplir emille 

Monthly Average Comeonoations (X IO'" rrcilml) 
tocation Jan €e b HP Apr May Jun 
---I--- 

SI 00044 00033 0.0046 04036 00037 00052 
s 2  00045 00044 0.0039 00046 OOOSO 00027 
s 3  00033 00028 6.0033 00059 00052 OCO48 
s4 00021 00044 0.0047 0.0067 00042 00040 
S-S 00017 00040 0.0032 OOU36 000.17 kW60 
5 6  00031 00030 0.0028 00037 00052 00034 

$8 COOS8 00069 do078 00324 00090 00103 
s-9 00043 00040 a0041 00039 04036 00042 
SI0 00046 00052 40041 00072 db047 00073 
$50 00042 00026 0.0045 O O O M  00048 000'18 
S-51 00044 00031 bQO36 00067 04446 00037 

s7 00082 00066 a0034 oooa2 o m 4 3  00047 

lAppLable Standard (SuluMe Wutonhrm 239) = 0 02 x BO I *  &i/ml] 

(6) Sum- Total Long Laved Alpha Oa-Slfe 1971 

<3onccntratma (x IO I* m/ml) 

Location 

8 1  
s 2  
s-3 
SI 
S S  
5-6 
s7 
S.8 
s-9 
SI0 
s s o  
S 5 l  

YIlrfy summr:lolt. 
Total Averages 

243, 
241 
245 
244 

245 
24s' 
141 
244 

244 
244 

245. 

a 37 

2922 

J2S 
f 40 
124 

131 
161 
136 
81 

146 
I I2 
120 
13s 

I S H  

141 

- 

Id  

0 0034 
0 G Q 2 I  
0 0054 
0 0046 
0 OOS3 
0 0145 
0 0026 
0.0096 
00043 
0 6029 
0,0052 
0.0024 

- 

- cnt 
0.02 
0 04 
0 02 
us3 
0 02 
0 z'c 
008 
0 I8 
0 03 
0.02 
I t 4  
@AIS 
a39 
- 

Table IV Avonem HontMy Air &mph cononlrrtcoM GY Stto R d m u t m .  

(A) Low-Vdumr h o g n m m c d  Samplers 

I Total Long Lived Alpha Conrcnnrttonr, 1971 (U, Pu and naturally a c c u r c J n & a M  e 
Monthly Average Concentroirons o( 10 I* &i/m 

Jan h b  bkr Ap? M l y  lun lul ------- Location 

0 0036 
0 0041 
0 8031 
0 0022 
0 O O M  
OoiMJ 
0 00.1: 
0 On53 

0 MA9 

0 0031 
ow14 
0 0847 
e.6079 
3.0024 

UD 

0 oupo 
UD 

0 0066 
0.00- 2 
0 0083 
0 0061 
0.005s 

UD 
UD 

0.0049 
0 0056 
0 Do63 
0 om8 
0 0062 
0 OQCie 
UI) 

0 oros 

0 0074 
0 8026 
0 0022 
0 0029 

8007ll 
0 eo') 
8 0040 

o msa 

000 
UI 
Ul  

000 
01 

000 
0 
0 
0 

22 I 

i 

aoow 0004s 
ooos5 000 9 
00066 00351 
0 O O . r l  00035 
00026 00434 
00020 O M 3 2  
900 i. O O O t l  
00110 00656 
00036 00036 

00086 00039 
00020 0004) 

OOGW oaosb 

I 

1 
i *  
t 

I 

OCI 

0.0049 
0 0 0 4 4  
04052 
0 003' 
0 4058 
0 00'1 
0 O O S J  

- 

o o t 2 a  
o 0039 
0 0062 
0 0075 
0 00s.l 

0.0043 
0 0C40 
0 004- 
00040 
0 0042 
0 0043 
0.6056 
O O W  
(10036 
1) 0047 
0.4305 8 

N o v  

0 0035 
0 3 c  '0 
0 OG46 
0 0034 
0 0069 
0 O O t ?  
O O O I Z  
0 01 14 
0 0013 
0 0 0 i O  
9 0064 
0 0054 

- 9.2 

, :. 

OCl 

0 0078 
UL) 

0 0027 
0 0033 
0 O € t 8  
0 0031 

@.003? 
0 0060 

- 

o aozi 

YOV 

0 0031 
00031 
0 0 0  v 
0 0030 

Ut) 
000 I 
Ut) 

0 0 0  
0 0 0  4 

- 



Tabla IV Averago Monthly Air b m p l e  Concantrations Off Sit0 Radioactivo (continued) 

4) Lnw Volume Prograinmcd Samplers 

2 Yearly Sumuiary Long Lived Upha Concentrations (U 1 u and naturally occurring alpha emitters) 

Conccntrrtrons (X IO " rci/rnl) 

Locatton No of Sartiples 
.~ ~ ~ 

Boulder (q I S )  
Uroonifi-Id (5 17) 
Coal Crtxk (S I I )  
k n v c r  (S 2 3 )  
Golden (S 20) 
Lafa)ette (S 16) 
Marshall (S 13) 
Wagner (S 18) 
Westminster (S 2s) 

Summary 

~ 

46 
46 
46 
46 
46 
46 
45 
46 
42 

409 

<Der 

22 
29 
37 
27 
32 
22  
36 
21 
29 

261 

- 

- 

(B) High Volume Offsite Samplers 

1 Plulonrum Concentrations 

Mon th l y  Concentratinns (X 10 I'  pCr/ml) 
Locrtion & Feb Mar Apr 

S-26 -*' 000010 000019 000013 - s 2 7  - 000003 000023 GOO010 
S28  - 000012 000019 000012 
s29 - 000014 O O O O I S  000009 
$30 - 000008 000016 O O O O I I  
S31 - 000006 0 00013 000035 
E32  - 000014 003033 000011 
S 3 3  - 000019 000033 000022 
E34  - 000014 000026 000014 
S 3 5  - 000012 000020 000015 

s-37 - 000012 000092 000032 
S 36 - oooooa 0 0 0 0 ~ 4  OOOOIS 

lanuary - lune 

CMaX C A I g  - -  
00128 00044 
00134 0 0045 
00129 00034 
00160 00n35 
00134 o 0044 
O O l l 2  0 0068 
o 0082 0 0011 
00197 0 0 0 6 l  
00270 00037 

0 0 2 7 0  00052 

May 

0 00023 
0 00024 
0 00020 
0 00022 
0 00020 
0 00032 

0 00031 
0 00029 
0 0002s 
0 00023 
0 0002 I 

o 00028 

[Applicable S t m d r r d  (SolublL "*Yu) is 0 L2 x IO . K l / m l  I 
(B) High Volume Off site Samplers 
2 Yearly Siimmary Plutonium 

Concent ons (X  I O  " pCi/nri) 

Max Concl  
Location Single Samp(c Average 

S 26 0 00038 0 00018 
S 27 0 00038 0 00016 
s-28 0 00044 0 00019 
$29 o ooo6a 0000 0 
5 3 0  0 00010 000017 
S 3  1 0 00064 0 0002 I 
S 32 o 00421) 0 00051 
s-33 0 00063 0 00027 
s 34 0 00092 0 GO03S 
s-35 0 00043 0 00020 
$36 0 00010 0 000- 2 
s-37 0 00222 0 00036 

February -June 

Jun 

0 OCOZ I 
0 00026 
0 00027 
0 00040 
0000 J 

0 0002 9 
000131 
0 00031 
0 00040 
0 00030 
0 00021 
0 00030 

- 

July - December 
Max C o n c /  

Stnot Sample 

0 0004 I 
0 0034 3 
0 00073 
0 00132 
0 00093 
0 00059 
0 00193 
0 0004 S 

0 00066 

0 00464 

o oooza 

o 00087 

Yearly S u m m ~ t i o n  Tota l  Avcrr ier  

- 
Undelectablc (below dctc lion I ni Is) 
Tliis nc tnu rh  of sail11 lcrr hcgan 01 cratton in Frbrurry 1971 
A; Samplers inopcrativc due to pimp failure 

lu l  

Aver a ge 

000012 
0 00035 
0 0002 I 

0 00017 
0 00023 

0 OOOI8 
0 000l0 
0 0001') 
0 00011 
0 00068 

o 00028 

o ooosa 

0 0000s 
0 0001 I 
0 00009 
0 0002s 
0 00016 
0 00019 
0 00010 
0 OOOIS 

0 00014 
0 00010 

o ooooa 

o ooooa 

July - Drcembcr 

'Max =A g - -  
00174 0 03.56 
0 0128 0 00'7 
0 0093 00013 
0 0098 0 0039 
0 0365 0 0 0 3 3  
0 0163 0 0048 
0 CO'O 00018 
00161 0 0053 
o o v a  0 0033 

0 0368 0 0036 
- -  

A w  

0 0002s 
0 00031 
0 00030 
0 0008s 
0 00026 
0 00040 
0 00039 

0 00023 
0 00023 
0 0001 s 
0 00030 

o 00028 

se P 

0 PO024 
0 GJ006 
0 "0038 
0 00022 
0 0001 I 
0 000'4 
0 )0021 
0 000'1 

0 30010 
0 50016 
0 000l0 

UD 

oc I 

0 0001 I 
0 00036 

0 0001 I 

0 9001' 
000193 
0 GO014 

0 00019 
0 0 3 0  0 
0 00404 

o coni2 

- 

- 

Nov 

300016 
- 
- 

000014 

000015 

ocoLI10 

- 

- 
- 
UD 

U D  
c) 03'0 1.3 

-__ Totals for Year --- 
Average Total Yo Yo I '  ' m 

" of S I J  Samp'cs I k i c c ~  0-1 I -, I -- Cone - 
0 00014 0 -  40 10 
0 00026 1 3  34 6 
0000 0 I O  32 2 
0 0002s 1 :  4 4  5 
0 00017 0 9  30 3 
0 00032 I 1  4 3  2 
0 000s I 3 6  32 2 
0 00022 I 1  44 4 

0 OOOl9 I O  28 3 
oooota 0 9  36 5 
0 OOOl8 0 9  42 5 

6 0 00065 

0 00026 I J'% 431 s3 
~ 

32 
I_ 

3 2  -- 
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TIblO V Special Htgh Volume Air Smplor. On. and Off Site R8diorccclvo 
(A) On sac Crab Lmpler 

Ptutunium Concentratmu (x 10 I' ~ci/d) 
Location 
ofcrab Jan Feb Mu AW May Jun ful 
-----__I_-- 

933-20 000039 Ow109 000055 000158 60013S 000234 0.00054 
903-15 000004 000192 000029 b00307 VD** 000220 000324 
903-10 000039 000176 000109 000162 000018 000132 000090 
903-5 000011 00017S 000030 & M O W  000042 001370 000067 

Yearly Summation 
I 

slogre 
Sample Average 

Maximum Conunnation - LQbtion 
I 
903 20 00011M) 0 aool00 

0 002970 0 OW261 
- 0Ao11t0 0 oagr04 

ObBbI lT  mo4F(3 - 
To- @wram) 0 00013 - 

*Tiken iurc to rrC d 8lphatt pad covdng coaCunbrt&mll w $1- rite 
**Undetectab e (belaw detection h i ts) .  

Ka ar4ys& 
** **StrRd.rJ 1cr IW on-&# vmpkt is Wen arOAI4 X fOr" &jml 

(e) Off sit- Gr-b nmpks 
concentrations (X io-" *i/m~) 

I - 
Location 
ofGrab Ian h b  Mar Am May I-. $4. -- ----.- 

Wagner 000038 000220 0.00120 O O O W  a.8014S O&OWO 
COrlCmk YA 000390 0.00113 0.00213 OBBO78 UOfJIS 

Yearly Summalion 
mrp 

so=* lsrcrrtc 
CBncmIf8tbl 
.1 

L+lcNion Ma(r.irnwli 

w 8 p W  0 001'0 OO00341 
Coal C r u k  046020 0 ooo144 

TOW (8-I) 0 W 2 6 b  

Table VI Bsryllwrn bncmntration in 1sir f.iaptr. 

Concentration (X IO ' m-') 
Location 

OlfSdr - 

-7 ,It 
010 Of# 
023 009 
&I4 02 1 
010 ai I 

01 I 010 
d l 2  O M  

L- - 

24 

Aug s.P OCI Nov 
-_I_ -- -I- 
00313 @003?3 000161 0 0 9 - I *  
00962 000852 000123 0 0 0 0 1 ~  CI 

80060 QOOl20 UD 0 5 0 1 1 1  2 - 5  
002&8 OoOOS1 N A * *  000325 3 i 

hi- er 
Number Le I 7 

Percent of of "cle 1 b 7  

- 5  
I__ - Standard Samples 

3 3  48 
4 4  46 
I 7  44 

42 3 1  

1 2 %  160 
- -- 

9 

12 
10 
20 
IO 

12% 

'I 
10 
23 
14 
10 
IO 

I 2% 

12 

- 

- 

0 
I37 

11 
I' 
15 
' 2  

.ii; 

I 7  
' I  
9 

15 
I 1  
I t  

14% 

- 

-- 
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Tablo VI1 Durtfall Samples 1971 Yoarly Summary 

(Plutonium) 
1971 

Maximum 
(Single Sample) 
Concentration 

(PCIIM' 1 

I6 I1 
28 88 
20 59 
21 66 
53 87 
6 00 

I 1  77 
67 70 
16 I 1  
13 17 
17 30 

*(I74 16) 

No Samples 
Leu Than 
Detection 

Taken b m i t  - 
Total 

Deposition Deposition W t e  
(pCi{H'/rnr I - ;  - (pCi/M' ) 

Sample 
thvr - 
362 
34 8 
334 
292 
34 I 
362 
348 (334) 
348 
362 
334 
292 
34 I 

Arvada 
Broomfield 
Boulder 
Coal Creek 
Denver 
Dstlake 
Golden 
L f a y r t t e  
Marshall 
Suprrior 
Wagner 
Westminster 

Summary 

23 
22 
I8 
19 
22 
23 

22 

21 
10 
22 

22 (21) 

a3 

4 
I1 
14 
I I  
1 1  
I I  
8 

13 
10 
8 
6 
7 

1 I 4  
- 

77 44 
74 48 
85 69 
50 76 
118 27 
49 a4 

46 26 
I49 04 
74 20 
9 61 

41 36 

*219 55 (45 39) 

5 3@ 
3 1 1  
1 7 1  
2 20 
5 -0 
9 I S  

I 6 3  
6 96 
4 13 
0 69 
1 4 8  

1 ' 0 1  ( -  L , 

.257 (256) *4064 (4050) 

310 
358 
668 
- 

(174 16) (67 70) 

s 58 
2 46 
5 28 
- 

996 SO (622 J4) 

12 98 
7 73 
20 73 
-- 

4 0 9 ( 1 ~  I 

0 93 
0 14 

0 4 1  

- 
Bcrthoud 7 2 

7 Castle Rock 

Summary 16 9 
- 9 - 

~~ 

Based on highly suspect data The removal of one single-aliquot sample reduces the total deposition at Golden to 45 39 pCi/M' Jnd t h e  i o '  
(Summary) deposition rate to 3 38 pCi/U'/month 

fable Vlll Water Sunyr 

(A) Radioactivity i lYolding Ponds and Effluent Waste Water 
I 

Concentrations (X I O  * pCi/ml) 

Pond B 4 (Eflluent Waste Hater) 

U + P U  
Conccnfratronr 

Pu 
Concentratio ns 

All- 
Concen-rs. 73 

Re'caxr 
Avg Max (ri: 1 - - -- 
307 - 0 1  7 

I 2 0  I36 O ( "  
I L9 2 6-  '; r . 
I 5 1  7 39 0 @ '  - 
094 226 0 0'3 
I 3 7  2 I S  O I $  
1 0 3  I29 O L  = 
043 0 S' 0 .  
065 I O 6  c --' 
006 0 I6 r. I -5 3 
biA S A  -.\ 
N A  U A  4 4  

Effluent 
Volume 
(million 
liters) 

36 01 
34 85 
49 18 
41 21 
32 36 
28 IS 
23 95 
30 47 
33 69 
42 64 
47 61 
53 79 

No 
Samples 

Release 
niax A V ~  (mCi) 

401 2-9 0 082 
723 292 0 101 
4 32 2 86 0 141 
523 299 0 123 
459 263 0 085 
261 I60 0 045 
609 292 0 010 
277 I 05 0 032 
704 2 72 0 092 
I59 I O 1  0 043 
098 059 0 029 
156 109 0 059 

- - -  
Sample 
Period 

January 
kbruary 
March 
April 
May 
lune 
July 
August 
Sc p t e m ber 
October 
November 
Decem ber 

M a x  

36 64 
27 73 
19 19 
19 29 
I9 90 
IO 30 
8 95 

18 7s 
I I  19 
5 75 

( I S  08) 
(28 69) 

- Avg 

14 33 
24 74 
13 I S  
14 75 
12 s4 

8 33 
6 14 

11 34 
7 4  
5 61 

IO 67 
I1  48 

- 
0 516 

0 647 
0 608 
0 406 
0 234 
0 147 
0 346 
0 241 
0 239 
0 SO8 
0 618 

0 8b2 
4 
4 
4 
5 
4 
5 
5 
4 
5 
4 
4 
5 

2 Yearly Sumniation Pond B 4 (Effluent Haste Watcr 

concentrations (X IO  * rCi/ml) 

Total Volume 1971 = 232 150 000 Liters) 

Ani 

( o n c r n t r ~ i i  n s  
v 1  A I ?  

3 0 7  I 5 0  

- -  

1 2 9  o s )  - 
3 0 7  1 0 0  

u + Pu 
Number 

S n i p l r  Samples Concrntrati Ins Relerse 
Fmod Tahen Max Avg (mCi) - - -  - -  

Jan J u n  -6 36 65 I4 64 3 273 
R 73 - 2 OV6 ( 2 8 9 )  - 27 - Jul DCC 

Summary 53 36 64 I I  69 5371 



a 
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1. 
5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

700 

709 
6 61 
6 13 
4 63 
3.93 
7 07 
4.1 3 
6 8S 
9- 

13.7s 

a81 
0 51 
0 42 
0 31 
I12 

I21 

466 
0 58 

0.40 
am 

a i s  

a97 

a32 

4 
4 
4 
s 
4 
S 

4 
1 
4 
4 
I 

a 
0 
9 -  
0 
0 
0 
r 
6 
0 
0 
0 
(f 

6 98% 
1031 
$46 
6 44 
6 73 
4- 
4 19 
u s -  
b 90 

3 80 
4 47 

4 31 

Sample 
Pcnod - 

January 
February 
hlarch 
AprU 

June 
July 
August 
September 
October 
Novrmbcr 
December 

u+pP 
Uumbcr concInsntiow 
Samples Mur blar AYg. - -  - -  

3 2 8 s  1971 1193 
4 I369 )OW I939 

4 132 1368 tt 16 
4 7 I I  1243 9P1 
4 640 1143  912 
4 387 l*U I1 67 
5 373 N S 6  ill6 
4 2 16 22 10 903 
4 31? 4934 1667 
I 3 9 7  6.87 s.6s 
3 577 1261 6 9 6  

S 476 1 1  s3 a74 

Nu-r 
5.m- 

3 
4 
5 
4 
4 
4 

066 1.41 
136 3.33 

4 IS4 3R1 256 
s 103 344 I65 
4 006 799 241 
4 0 4 1  Z M -  196 
J 067 3 B O  164 
3 063 133 103 

r .d 276 O6E 0 04 
2 4 0  O S ?  0 03 

1 Yeatiy Summary 

Sample 
Prriod 

Jan lun 24 2 8 5  3b06 1233 

Summary 49(0) 2 11 4 9 M  IS SJ 

Jul Dcc 2& E 4 2  1990 

() Denotes kss than detectton limits. 

26 

31 

Pu 
Number Conccritrr&aons 

24 0 67 - 2 s  - 041 7 9 9  
49 (0) 041 2 $6 

- 1 = -  



Number 
Samples Nutrbcr Sampler 

Location Taken - M a x  - A*€ 

Barcline Rcrenou 7 6 92 3 63 7 2 0 4 6  011 
Great Western Resenou 9 16 06 2 97 10 1 0 8 2  0 2 7  
Rdrton Reservoir 11 2204 10.9 8 5 0 2 4  0 0 3  
Standley R e s e n o u  IO 5 16 3 22 10 4 0 2 4  005 

Table VI11 Water Surveys (continued) 
\ 

I- 

Number 
S n i p l e r  
Taken - 2  ' f a  

- - - 
5 0 4 6  G ' 3  

3 0 12  E '  
- - - 

(A) Radioactivity m Holdink Ponds and U h e n t  Waste maters (contmued) 
4 Walnut Creek at Indiana Water Samples (Rocky Rats  U l l u e n t  Water Course) (conlmucd) 
Yearly Summation 
Concentrations (x 10 ' rU/ml)  

11 + PI. - .  .- 
Concentrations fk of 

Max Avg Standard - - 
49 34 11 55 0 24 

Pu 
Concentrations % of 

Avg Standard' - Max - Min 

0 41 8 47 2 56 0 15 

- 

cu Cp, <I where MPCU = 10 000 X I O  ' rCi/ml  - + -  
MPCU MPCh and MPCh = 1 667 X IO ' &/ml 
b r e d  o n  the soluble "'Pu in water standard of 1667 X 10 pCi/ml 

'Based on the soluble '"Am in water standard of I333 X 10 ' pCi/ml 

(B) Radioactivity in Reservoirs and Tap Water Samptcs 
I Resenou Mater Samples 

Concentrations (X I O  ' rci/ml) 

January - l u n e  1971 

u4Pu 
N u m b n  
Samples Concentrations 

Ab c - Max - Location Taken 

Baseline Reservoir I2 6 06 3 23 
Great Western Rcservou 12 6 29 3 12 
Ralston Reservoir 12 28 79 20 50 
Standley Rescnau 12 I7 44 5 22 

Am 
Concentrations o f  

Sland-rc!  --- Min M a x  - A v g  - -  
0 01 4 39 0 80 0 ot 

Pu 
Number 
Samples Conccntratiorr 
Taken - A'* - Idax -- 

I 1  I 6 8  0 33 
IO 0 64 0 14 

10 004 U D  
9 0 95 0 30 

Am - 
Samples - __ 
Number 

Taken 
Concenir-* ,  - I  

Max 4 .  - __ 

- - - 
4 I 1 3  c Gr. 

1 0 10 0 IC' 

- - - 

July - December I971 

Summzdion 1971 

Concentrations (X I O  ' pci/ml) 

llsseline 19 0 692 3 3 9  005 2 1 6 8  0 1 5  0 0 2  
3 o a i  0 - 4  001 

18 I S  0 2 4  0 0 4  O C J 2  
Great \testern 2 I 0 1606 3 0 s  0 0 4  
Ralston 23 0 1 8 7 9  I 5  62 0 I S  ~- .~ .. ~ 

4 0 2  016 07' 4 0 1 -  03 '  E!- 
I 1 3  

0 1 7 4 4  3 4 4  004  - 22 - - - -  F t ~ n d k y  
Summary 85 0 2 8 7 9  6 3 8  0 0 6  I b8 0 1 1  001 

i 3 3  
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2 Community f8p Water Sample8 

January -June 1971 

Concentrations (X IO * rci/ml) 

Arnda 
Boulder 
Broom field 
LJenvcr 
Golden 
lafayrite 
Louuvile 
Thorncon 
W ~ l ~ l a  

I2 
I2 
12 
I2 

12 
12 
12 
12 

it 

16 20 
4.93 

1836 
I1 I9 
8.79 
3.23 
3.4s 

t7 48 
@A* 

164 
134 

5 13 
3.40 
140 
1 24 
9 29 
2.26 

as4 

I1 
I1 
I 1  
I1 
11 
9 

10 
10 
LO 

0 
0 
0 

0 
0 

-0 
0 

,e 

0 

I 9 1  1 Summary 

9.02 
0-43 
a000 
8477 
lt76 
4 19 
4 82 
8.31 
4 9s- 

4.04 
141 
1.97 
2 8% 
2 9t 
I 3 5  
I44 
s 12 
1 74 

h a d a  
BouMcr 
toomheld 
Denver 
Golden 
&layette 
LwuvJle 
lbornton 
Westminrtn 
Sunimrry 

23 
23 
23 
23 
23 
21 
22 
12 
21 

202 

0 8b 20 
0 8 62 
0 18-58 
0 I1 19 
0 9 76 
0 4 19 
0 4.82 
0 17 48 

6 49 0 - - 
iasa  O I  

1 92 0 01 
a 02 0 03 
2 21 0 04 
4 3s 0 os 
3 17 004 
I 38 0 03 
I42 0 01 
139 4 08 
202 7 @Of 
3 33 Bo4 
- - 

L 

Nu. !sal! 
Takn 

9 
tb 
13 
20 
18 
I3 
9 

10 
1s 

121 
- 

I 

Cu c r u  
( ) lknotcr surprci data 
'The standard for a mixture of soluble U + Pu in water is - + - I= <I 

'Thr t i~nJarJ  Cot soluble "*Pu in water 
'IIJud on soliible ''I m (in *alrr)rtredard of 1333 X 10 rci/mt 

m, 
M e u  MFCh  8Ed YPC 

1661 X 10 * pCi/ml 

0 4 s  
0 - 3  .. 
0 9 8  
C 36 
0 09 
0 2' 
0 - p  - 
0 1 3  - 
0 27  

a 4 9  
A65 
0 59 
0 46 
0 47 
0 12 
a 3 9  
a4s 
0 63 

E 31 
0 LE 

0 I 3  
0 25 
0 4 J  

0 1s 
0 17 
O F  

o 11 

3 
7 
3 
7 
6 
4 
2 
3 
I 

36 
- 

0 13 
0 1s 
0 42 
0 111 
a t2 
0 15 
0 16 
0 11 
0 2 5  

0 I9 
- 

0 01 
0 01 
0 0 3  
0 @ I  
0 01 
0 01 
0 0' 
0 01 
0 0- 

0 01 
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Tab!. Vlll Watn Surveys lcontinucd) 
\ 

(C) k m i r n n u a l  Water Collection (Summary 1971) 
Concentrations x I O  * #Ci/nit 

Loeation Samples Man Mrx Avg. Strndard' Samples 
I -  

No U + Pu Concentrations % of N o  - - - -  
<5 Miles 14 0 55 1634 332 0 06 13 
>5 Miles 

Summary 30 0 55 3440 4 7 0  0 06 29 

3440 5 8 5  - lo9  - - 16 - 
'me  tfandard for a soluble mixture of U + Pu in water k cU ~ CPU 

<I 
MPCU M N P u  

'The standard for  soluble '" Pu in water LS I 677 X 10 ' rCi/mL 

Pu Conccntrrtions % of 
Max A v c  Stancard' - -  Mtn 

0 05 2 76 041 0 0 2  
0 01 

0 os 2 76 0 32 0 0- 

- 
- 0 0 5 -  0 9 2  - 0 2s 

Wh-r MPCU LS I O  300 X 10 * pCi/ml 

and MPCpu is  I 661 x I O  * j~Ct!t--' 

(D) Chemical Concentrrtionr in tlolding Ponds and Ff'luent Waste Waters 

I PondB-4 

Sample Number Range of Total 
Period Samples 

Average Concentrrtion (rngjl) - 

Solids cr ' - Do PH NO, - - Po. ' - BOD, - F - 
January 20 7 $80 16 7 10 9 o s  5 4  26 3 400 <O OGq 
February 20 7 4 7 6  6 2  9 2  0 4  9 9  IO 8 (681) <G CCC 
March 22 1 2 7 9  9 4  6 3  0 4  4 5  10 8 406 <e 5 3 c  
April 19 7 2 7 8  8 4  4 3  0 4  6 4  11 0 392 <O gn< 
May 19 7 6 8 4  5 5  12 5 0 4  5 8  9 9  416 <o 01' 
June 
Summary 122 7 2 8 4  8 3  9 4  0 4  6 6  13 2 4 SO <O 9'5 

August 32 7 1 9 6  4 1  7 9  0 4  6 2  4 4  Nh <a (IOC 

September 21 7 2 7 9  3 6  15 4 0 4  7 9  s 3  60 <o 3- 

October 21 1 1 8 1  7 2  20 7 0 4  6 7  6 2  309 <o O L C  

November 20 7 2 7 7  7 1  22 6 0 7  4 2  8 8  39 3 <o C' 
332 <c c-q 

Summary 126 7 1 9 6  5 1  15 4 0 4  6 6  6 4  324 <o  OCIQ 

***Drrrolved m y g t n  

3 A <o C' - 10 3 - 7 3  - o s  - 13 3 - 3 8  - 7 7 8 5  - 22 - 
July 21 7 2 8 2  3 4  8 9  0 4  NA 4 4  N A  < G  @ " S  

- 9 2  - 6 0  - 0 4  - 17 2 49 - 21 7 2 7 8  - - December 

Averrge Concentration (mg, ) 1971 Summary 

Jan l u n  122 7 2 8 4  8 3  9 4  0 4  6 6  13 1 4SO <o cos 
l u l  Dec 126 7 1 9 6  5 1  15 4 0 4  6 6  6 4  324 <o 6 C  ,. 
Summary 248 7 1 9 6  6 7  12 4 0 4  6 6  9 8  392 N O  0C.s 

Applicable Std - 6 5 8 5  c4s 0 - <I 2 C30 0 >6 <so0 <o os0  

%of Std - - 14 9 - 16 6 22 0 38 8 784 < I O  

2 Elenientd Analyses (Fond 8-4) 
Concentrations mg/l 

Yearly Summary 
Applicable Std 
% Std 

Number 
Sampler Cd C J  Pb M n - - -  Be - Ba - Eu - - 

10 0 02 0 00s 0 0004 0 005 0 03 0 00' 0 006 
0 os 100 - 0 01 I 00 0 os  0 os  - 40 0 05 - so 3 0  4 0  1 2  

(2) 

Run in compliance wiih S h t r  LiiiJcIrws instead or Sodium Adsnrption  aii io 
There arc not sldn lxds  rclating to ihc salcty of the matcr bul arc sue % i d  maxi iiunii rclat ?g*o consumer a-ccr lan r I h e t e r  f 

NOTt Cyan& and rcl ni i n 1  J ~ C  n > t  I rrrntly run hy K c h h y  k l a t s  1 ~31'11 l11)%1 Dcp~rlrncnt  llut x i c ~ l l y  we h c de* cnJ J r I I  

c o n l ~ l l 2 n c c  nith bor'- 11 
g u t d ~ n c e  of Ihc C 9nrJd I I) I ~ r l r ~ ~ r n i  or tlc3lih HJI r I I llucion Control Cnrnmis i o n  for I t  c andy I 'rincc ~ J I  f 1 . s * *  
for lhcsc an3lyscs h )u 
spirt1 and the Irrtrr of  Ihc 1 I U  

cr rhc) \ \ i l l  bc pcrformcd in the fulurc as a nicanr of further r r o i e  l ion an 

T h r  196 Grinking Walcr Standards of the U S I ublic tlcalth Service c ~ l l  ror rcmiannual analgr 5 of there parimcccr 
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Tabk VIII Wrtw Suumy tcontnnrsd) 

0, Chemical Concenlrrlions tn ]Id* h d s  M+Ufjucnl .Waste Wncn 
1 Pond Crab Water Samples 
Monthly Averages (mg/l) 

I 

I 

H - F 

04 
O*  
04 
0 4  
0 4  

Qjr 

O S  
0 4  
a3 
0 4  
O R  
04 
e 4  

- 

OA 

- 

Cr ' Solids 

06 
1 1  
0.6 
0 7' 
0 6  
0 6  

07 

0.6 
0 6  
0 6  
0.4. 
06 
0 6  

6.6 

- 

- 

0.4 J 73 
0.4 101 
04 I64 
04 183 
0 4  193 

233 
0.4 208 

0 3  *NA 
0 4  nk 
0 4  300 
w sw 
0s #2$ 

4- OA ' -  
6.4 217 

0-1L - 

<o 09' 
<o Ob5 
<o ocs 
<O COS 
<O OGS 
co 005 

Jrnuary 78 1 1 1  
February 7 6  137 
March 7S 196 
AprP 78 297 
M.7 79 8 S O  

Summary 78 199 

July 1 8  230 
August 9a 234 
September U S  36.3 
October 76 529 
November 78 58.9 
Decernbw L7 E 
Summary 8.1 U S  

June 8 2  El 
co 00s 

<o 00s 
co 00s 
<o 00s 
<o 00 
CO 303 
co 015 

<O 005 

Hn NA 

0 01 2I 3 
0 0s. - 
20% - 
- -  

0 001 
R O S  
4 6% 

0.01 061 
001 1.00 

2!? 1% 

Trbk IX. Winunt gUnpkr Ywrly fummrry 

Concentrations (x 10 ' &i/grarn)* 

Location No Slmplr Maximun 

Pond A 4 26- 
h n d  S I  3 6441 67 
Pond 0 2  3 sa5 53 

3 JH 8s 
Pond B4 3 181 34 
Pond C 3 8.47 

I AWnt.r 0.3M red 

17 53 
246 32 
19P 00 
61 93 
6S 4 1  
3 36 
O O M  rCt&rrm 

3 68 
106  
0 43 
0 s7 

0-7 rfftlgram 

2 
f 
1 
2 

7 OS 
t E7 
Q 6S 
0 -  

W i n e  Rtsenocr 
Great Western Rnenou 
Rataton Rermau 
Sundlcy Wcrcr*ou 

*Sampler Dry depth 4 rentifneterr 
A Controlled Area B = Outride Controlkd &a 

c 

m 
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No S m p i  I __ Coc~cen.rat~nns 
M a x  2% 

_L_ 

<L) I - 
5 000130 0 00009 

S 

1- 
42 3 0 0 0 2 S J  0 OOO18 

0000 5 0 OOOOJ 23 

77 13 0 002 54 0 0000s 
-- - - 

I 

_- No SJniy1-s Conrrnlr !- s 

A S  -- M a x  -- <[)el - Taken 

14 4 0 00016 6 0 1303 

44 I i  0 0 0 0 ~ ~  0 G G X -  
0 0 .  ..,- - 24 

01 I S  0 00039 3 O L X -  
-_-- i o  0 0 0 0 i 7  - - 

3 GREAT WESTERN RESERViOR 
us AEC RESERVATION 

I ld 

0 01 flcairn' 10 background I 

ROCKY FLATS 

Q 
i I 

STANDLEY LAKE?- 
J 

INDIANA STREET 

lrbk X. Surfrcr Soil AMI~SIS off uta contours 

NOTE These contours were empirically derived by means of a computer 
curve fitting program using the method of least squares This 
results in a mathematical express on for grid sectors giving the 
activity of the plutonium in the roil as a function of racial distance 
from the on site barrel storage area Three t-undred for y two 
roil samples were used in generating these contours Eiiihteen 
samples were taken by the Colorado Committee on Emironmental 
Information 18 by U S AEC Health and Safety Lsbratory 
306 by the Rocky Flats Health Physics Department The 
values assume a soil density of 1 g/cm3 at a depth of ope 
Centimeter 

Table XI Vageutton Samplas 1971 

Concentrations (X I O  ' pcilgrani Dry) 
b 

<1 M l l C  
I S Miles 
>S hliler 

Summary 

I 

I 3 b  
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VI Summary and Conduslonr 

The princtpat protectran for our environment must be pravukd at the very 
source of potentat deq8dam and? gotecltlaf p tb ten  No program a n  
replace adequate mtrob u the source any mdwmmrl program is 
after the fact 

+ 

This is especially true for radioactiw isotopes. Rocky Flats isworking toward 
total containment of radiosctive mabrirlr The data contained in this report 
are the result of the controls employed at t?ns Want stte and do not in any 
way describe those complex controls IA them€ves Thn these contrds arq 
effective can k Ken by campwing rclems with dKlu established standard$ 
o m  the appliwble time pcflods 

Data are not meaningful without a fnmt of reference It I approprbw to 
provide soIm background tnforrtutmm wbrtur risIckrsMIcl this report 

The State of Colorado ud the t d a t e k w r r o m  of W y  Flm@ ere&t 
interesting from a ndiolagiat mint 'of VHW Fat"tlum %wukd%m 
weUr in kirr hes about 3tXM trmes the Nturrf radmm$#myas that takh, 
from the fbtomc River RCU Wasftingtm 0 6 But wLn thrt be& is low 
when complwd mth water taken from wells MN 8ouMur (or, for that 
matter Joach~msthal Czeshdovokiat when natural radmctivity cayen. 
trationt are 10 090 times thatwnount " Rocky Plutrrar#ns kr wlttr from 
Ralston Rtmmr  near Golden B+QOu"d wmys M i a r t c  that 
Uus water ts higkr in gross alphi content whm It entm the plant th8n when 
it ~t relea& as effluent after being W t e  process ndtoact~w ~r+tw& 

- I  
I 

RO@KY FLATS 
Effluenrs (the same water) 
Average 12 x IO-' pCilmi 

Water comng into Rocky Flats tt hig9er in Gross Alpha 
Concentration than the same water when released as effluent 

Residents of Cobrado receive an ann& COHRic ray dote of about 120 
millirem about three timet that recdivaclby the werag! restdent of Galifornlr 
(40 mrem) and about twce th arn,h gjmm ray 
occurring errestrid ridto;lcti\~ty ' In fact a 1971 syrvey rclcascd by We 
EPA showed that Colwado has the hqhesrnatural rdd atton lcvcfr ififhc U S 

from naturally 

32 

P d v  Fktr Workiq Toward Total 
Cono'mment of Radloactm 
hlttrial 

. 
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I t  is well known that the contribution of man made radiation (other than 
medical) to the total population dose has been only a small fraction of she 
contribution from backqround radiation in fact i t i s  even smaller than the 
natural fluctuations in that backsround ' Even this background level of 
about 130 mrem per Dersan per year (about twice that high in Colorado) has 
not shown any adverse effects on man 

Studies to date indicate that radiation a t  or below occupational levels (at 
least ten times hig5er than standards for the general populace) has not been 
shown to be harmful Comparisons bervrnn about 35 0013 workers v ho 
received approximately 50 000 000 mrem over 25 years and the general 
population show that the radiation workers had a 25% lower leukemia rate 
a 42% lower malignant death rate and a 46% lower death rate from al l  causes 
in each male and female age group The conclusion to this study w3s 

* All one can deduce from these various studies is that there is no indication 
of any health hazards to any employed " 

More specifically the average annual death rate due to cancer iri the U S i s  
130deaths per 100 000 people I' The average annual death rate for the 
employees a t  Rocky Flats i s  52 deaths due to cancer per 1lrO 000 population 
or less than half that of the general population 

It should be noted that this represents a small stat ist ical sample and the only 
conclusion that car be drawn i s  that there i s  no evrdence of any adverse 
effects to the Rocky Flats employees A continuing effort exists to gather 
more data on al l  workers in this field Rocky Flats i s  actively cooperating 
with the U S Transuranium Registry in this study 

There is one impor a w  distinction to be made at this point Th- tvms 
I pollution and contamination are often although incorrectly used inter 

changeably Pollution must be defined as concentrations of foreign material 
in excess of normal values This concentration in air Nater soil et5 must 
have an adverse effect on man to be a true pollutait A contaminant i s  that 
material not normally found but where Fresent can be zttributed to man s 
activities Environmental contamination while definitely not desirable is  
s t i l l  not necessarily pollution unl-ss that Contaminant can and ccoes have an 
adverse effect on man or some other l t fe form 

Following a fire a t  Rocky Flats in May 1969 intensified soil and manitoring 
surveys disclosed some soil contamination in the vlcinity of the plant s i te  
primarily to the east of the perimeter fence Subsequant investigations 
indicated that no measuiable radioactive contarnination had escaped from 
the buildings involved in that f i re and that the primary source of contami 
nation had come from waste drums of contaminated oil stored near the east 
fence Since it is fe l t  that some resLspension*of this material is inevitable 
even though the most a'fected area i s  now covered with a thick asphalt pad 
steps have been taken to redJce this possib lity to an absolute minimum 

The affected areas are under const~nt surveillance The contC)urs 1-1 

Table X have been empirically dcrivtd using the b%t aJ ta  av~ i l ao 'e  from a l l  
sources I e the U S AEC Haalth ind Safety I alioratory and the Colaado 
Committee for Environmental Information as w e l l  as the surveillance 
activities of the Rocky Flits Health Physics Department 

b - M  de Radiation Contribution To 
?oral Population Dosc i s  Evcn Less TIban 
Nasural Fluctuations in Natural Back 
ground Level 

Radiation Levels 2 t  Least 10 Times 
Higher Than Gereral Population Starids ds 
Has fdot Been Harmful Exposure to 
Ten fiwes General Population Stzndards 
Showed Lower Leukemia Rate Malignant 
Death Rate and Total Death Rate Than 
Genersl Population 

Present Data Indicate Rocky Flats 
Dcath Rate Due to Cancer Less Than 
One Half That For General Population 

Contamination vs Pollution 

No K%surable Radioactive 
Con?aniination Released in 1969 
Fire 

Soil Contamination 

I 
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Rocky Flats i s  committed to a rod 'B"lp"ng fmgrarn This program requires 
that samples be takcn at a minimum of 6 monttrs At the present tim 
howcvcr soil samplcsrrc bcw t a k n  k q f f m w d y  Conpunr*wlwtmn 
)f the data thus generated sbom no si~diornr dmge in thecoquntrs 

I 
Dustfall samples taken from the surrounding area mry wcll repnsent some of 
t h s  contaminated mtefial that has been resuspended Wind in the vrcinity of 
Rocky Flats could deposit very small y m t i t e s  of this matcrml in the 
Boulder Golden Marshall. and -1 Creek areas Dustfal l  rampling in thew 
areas indicate that this may vary well k the t u e  There are howcvcr other 
facton that mrght be creating anomalies 8s weat as M even m e r  tbn my 
cuntrihtion from Rocky Flats Wind larmts, sweeping doth through 
Boulder and Coal Creek Canyons and Blong the FEpnt Range d be 
depositang greater than to be expcctedloonantratromol matera& asroclatd 
with world wde fallout. in these areas. &Mus Be bphmzed that t h e  
Concentrations Even lnduding Any Bntrhtmns &om Rtieky Fhts Are 
Still on tire &me Order of MapiWde 9 thrt rn Be €amad from W@@ 
Wide Fallout '' and as such provtdc k Kmwrrc #$e&& db Safety 
to the Public. There is prebbty a m; rsd contr&&rqn from fl@w Flns 
This contribution ts so low as to provide np sagnrf~cmt~xporure rnk to thr 
papulation In the area Ways of reducing this conuibut'iwr we however 
under intensive study 

The Water Quality Office of the Envird-1 Protectmn Agency co- 
their own indepmhnt study of the mvirollclwnt ind trpeckllv t he  w&tM 
eounes and effluer:r from 8nd rwnd Rocky FW$. The camClusl0n Stated 
in that reporta0 was u f d h  

- "Monitormg data do not indi i tq MY publie heakh tunrd 
arsocmted with the toutine &"hpge od r8diorCtwe wgstes to 
Walnut Creek Thete has hem (10 meixursblc b e g a d r i m  of 
(Rocky F h d  plant wigin in the csdiefogNal water quality 
of Great Western Reservoir the yurcc at public supply for 
the City of boomfirtd Thrs reflects the general adqmw of 
the liquid waste management program carried on a! the Reeky 
Flats Plant In this respect dditional abatement requwrmensr 
are no* indicated at  this time 

In that report the €?A did however make some recommendations Those 
recommendations and tkeresponse to them are mduJcd JS Appcwhx A to 
thrs report 

Total plutonium releascs during 1971 by both stack effluantdscharge and 
effluent water release were a total of 0.975 milllcuriet (0 Otsgramd 

Total uranium rcleases which include relatwety h@ concentrations of 
naturally occurring isotapcs were a b u t  5 mllicurtcs Total hryllturn 
released during the entire year was about 17 grams 

34 

I 

I 

~ t d  Plutonium &leases During 1971 
we 0 975 ~ C I  (O@t grams) 

}tar Urannrm Releaser (Including 
Ittttally OeCurBnj Isotcpef About 
nCt Tot81 Ecryftrum About 17 grams 
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Plutonium stack effluent releases from Rocky Flats have on a single sample 
or single m n t h  maximum hasis rxcwdcd both recommended guidelines 
and especially internal plant goals for limiting effluent concentrations The 
same is true although lpss frequently for beryllium and uranium releases 
Although insignificant in terms of the yearly average concentrations 
methods to limit and control these releases are being studied 

kq i l i um and Uranium Rele~rer Have 
Excccded Guidelines on Singlc Sampl- 

but not Applicable Average Ba i s  

The primary reason for then higher than ordinary releases has been the system 
employed in changing filters in the exhaust plenums of process buildings 
The time intwal *nd the physical implementation of better techniques for 
these filter changes i s  under intensive study 

Stud es Under Way on Filter 
Changes to Better Limit Extraordinary 
Relcoses 

The material contained in this report has been released on a monthly basis 
to the Colorado Departmew of Health and the reqional office of the 
EPA In addition the state agency maintains i t s  own survey and monitoring 

Material Contamed in This Report 
Rckcsed monthly to Colorado D e p r t  
ment of Health and Regional EPA 

procedures Offxc 

Analyses of oLer 50 OOO samples have shown the ambient levels of radioactivity 
in eflluents from Rocky Flats to be below even the most restrictive standards 
svailablr: Rocky Fla s personnel are continually striving to reduce these 
levels even further oy providing valuable technological and innobative 
advances in the lield of wclear mater& control and safeguards The 
Health Physizs Department has recently been administratively joined with 
the research furction to create a totally new group concept 178: of Health 
Physics Rwarch and Ecology We hope this will lead to even better 
cornmunicationc of advances and pertinent information to the public a t  
large as well as to the scientific community The goal of this every 
other group at  Rccky Flats as well as the nuclear industry as a whole must 
be to reduce radiation relrases even lower than the current insignificant 
levels As technology in the field has increased emissions have gone down 
and this trend will continue 

Ovcr 50 OOO Environmental Sampler 
An. yzed Rocky FlaB Effluents 
Below Standards 

Hedth Physics Joined with Res-arch 
Ne& Group Health Physics Research 
and Ecology 

- 

As a pioneer in the field of nuclear materials Rocky Flats will have a 
valuable part 10 play in this essential transition by providing exDerience and 
information And as mc e and more knowledge i s  gained in the field 
Rocky Flats will be able to take advantage of a wider range of technoloyy to 
better protect i t s  own environs 

R a k y  Flats it Pioneer in Nucltar r la 'e-ta ls  

Inmeased Technology v,ill Help Rocky 
Flfd Reduce Emissions Even Furthe- 

Rocky Flats hzs an essential part to play in the defense of this country and 
of our way of l i f e  It has an equally important part to play as an integral 
part of the business and industrial community of Colorado and as a good 
neighbor to the prople in the area 

Ro ky Flats Impact 

In summation then while Rocky Flits Ins met and mostly surpassed i t s  

goals for m-iit ining radioxtivr plflutnt emissions below tho most rcst i ic t ivc 
standz ds available to do cvcn b. t ' i r  is  the implicil god  of thc entire 

Roixy Flats Goal To Do E e n  fjeiiw 

Operation e?:--: 
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Recommendations of th- . .rvironmental Protection Agency Water Quality 
and response to those recommendations 

Recommendation 1 

ffice Report on F x k y  Flats April 1 1971 

Routine analysis of suspended vs dissolved radioactive materials in the water samples from effluent to Walnut Creek and 
Great Western Reservoir 

Response 

We are in the process of studying the nature of the plutonium found in our effluent and the 
nature of the plutonium found in the ponds Our initial studies (in contunction with CSU) 
indicate that much of the plutonium becorres incorporated with the algae At this point we 
have not been able to determine if it i s  a physical incorporation or a biochem cal mechanism 
Algae vary in size over a wide range It i s  difficult to ascertain how much is truly in solution 
versus very small undissolved suspended particles of plutonium dioxide incorporated into 
small suspended algae By  using different size f i l ters one would obtain differc nt answers The 
total amount of plutonium found is  very small As we learn more about the qature of the 
plutonium carr id in the effluent water we will be in a much better position -0 understand 
any potential value which could be derived from separate routine analysis of ,upended and 
dissolved plutonium differentiated from routine anilysis of the total plutoniLm found in the 
water sample We will continue to study this and keep the Water Quality Office of the EPA 
informed of our progress and findings 

Recommendation L 

In addition to gross alpha activity determinations specific analyses should be conducted for plutonium 239 and uranium 

Response 

Specific analyses for plutonium 239 and uranium are being completed This change was 
affective January 1970 

Recommendation 3 

At least annirally preferably semi annually levels of olutonium in the various trophic l e v r l s  of the aquatic populations 
inhabiting Great Western Reservoir and Standley Lake should be determined 

Response 

This recommendation requires an extensive full scale resparch prolect The first phase of this 
prolrct has been init iated in conlunction with Colorado State University F i a se  One relates 
10 the settlino ponds on the plant s i te  After the results of the first phase a - 2  interpreted we 
will proceed with studips on the various trophic levels of the aquatic populcii~?s inhabitinq 
Great Western Rrsvvoir ard Standley L3ke We intend to continue our prcgrarn with Colorado 
State University and llso conduct more in house studies on the aquatic s {sterns of interest  
Perhps a f t r r  tho rpst arch proqrams a e finished we can drvclop sornp typ of routine (~nnud  
or senii JnnuJI) nwJsurcmrnt 011 itre vdrious trophic levels in the J C ~ U J  II s~ Lm We will keel) 
the \VJter OullitJ Olfice of the EPA in'ormed of our proyrcsr on there res wch proyzms 
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The Rocky Fiats Otvisron anwaf environmental repr 
Annual Report ' Ervrronmental Safeguard 71 Mar& 
several tabular and typcqraphical rirors T h e  errors 
an terms of coqtrancc with existing environmentat 
sstent with the desued hrgh dwee of accumcf b ref 
survetllance activi'ies 

The following represents p g e s  15 through 31 of RFP f 
The entire tabular summation of that eport ts herem 
data correct as stated and corrections where-n-r 
t u n s  are the result of a cornpiew recomputation of to 
~f standards a n d  sunmattons 

The accompanying changes in the text are a b  rnctudi 

I 

1 



ERRATA AfJNlIAL REPORT ENVIRONMENiAL SAFEGUARD 71 RFP ENV 71B 

Textual Correct sns (d "sn to rPod as followsl 

Page 3 pray raph  5 

I t  must be emnp'-asized ;hat th-ce units oxp-ess only quaqtitiessl tsotop-s pre er a ~ d  
not the radia' on do 0 these quantitit s could pr3duc.e 

PagD 4 QRC Index para;raph 1 

Basic unit IS roentgrn based on the ionization prodiJccd by x rjy and g a m m  radla'ion 
only not  dbr%tly relatable to other unrfs of radiation 

Thcrcfore when marcrials whrch emir alpha particles arp irtlialc I they can st,v in v c  

portion of fie lung and irradiate one small area of tissue C)uile -eavily 

Page 7 Q R C  Index paragraph 2 

Standards iar S o l ~ b l e  P u ~ ' ~  in Water 

Page 9 Par' B 

0 05 IS incorrccily statec! as a Colo*a 3 D e o a r t m n t  of HealthA S I  limit 'or copp r 
In actuality the sucgested limit of i b  USPHS (1 mg/l) is thc  oi'y guide1 ne 

Section V Tabdlar Data 1971 
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Table V 

A 
B 

Table VI 

'Table Vli  

AW raw monrhl+ air sample CdncwtraIions om site radioactive 

Lon i lived afpha conenbations 
Y-1 iy summatran tons I i w l p @  mwfttrations. 

AvLraye monthly air sample concentrations off ute radioactive 

Low volume progammd samplers 

I Long lived alpha COnOentrations 
2 
High volume 0'' site sampkrs 

1 Plutoniur concentrattans 
2 

1 
I 

Yearly summatior: longlived alpha concentrations 

Yearly summation. off site plutonium cOnCentrations 

Special hi& volume a r  samples radioactive 

On s m  grab sarrdes and summation 
Off sltc grab sawfes a d  smma*ion 

Averap monthly beryllium concentrations in air samples on-& Of 

Dust'all sample wmnury 

I 

Table Vlll Water surveys 

A Radioactivity in holding ponds and effluent Hmte waters 

1 Pond34 
2 YeaAy suma'ton 
3 
4 \V#nut Creek at Indiana 

Radioactivity in reservoir and tup water samples 

1 Heswvoir water samples 
2 Commurity tap water samples. 

Grab samples Ponds A and C 

B 

I 
C Semi annual water collectton 

0 Chemical concentrations ln holding pondsand effluent %wastewaters 

1 PondB4 
2 Pond B 4 summary 
3 Pond B 4 e lemtal  analyses 

I 
E ChemiCal concentration in holding p o d s  and elfluent waste water! 

1 Grab samples Ponds A and C 
2 Yearty summary. Pond A 
3 Yearly summar f ,  Pond C 

Table I X  

lable X Stirface soil a-dbs-s 0'1 slte cantours 

Scdimcnt samples yearly summary 
0 

'ablr XI Vcyctition samp'cs 

RFP EYV  '1 G 

te 

- -  
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Table I Radioactive Stack Effluent nelcaro 1971 

lA\  I lul niiini Ar Is  11liJt I )I1L I ived Alt'ihi I( I t  I c s  

Uuilrling Jan Fcb Mar Apr May Jun Jul Aug Sep Oct Y 0 v  I) c ------------ 
77 I 
774 
776 
719 
559 

0005 0005 0005 0015 0007 0012 0007 a006 0015 0 0 1 2  0 0 0 3  0 Or16 
0015 0010 0011 0014 0060 0013 0008 0008 O G I '  0 0 1 0  0013 0 0' 
0004 0095 0033 0006 0 0 1 8  0011 0003  G O 0 3  0 0 0 -  0 0 0 3  0 0 0  0 C'% 
0007 0002 0002 0001 0002 0001 0602 0002 000 000 O G O  9 -  
0003 0001 0001 0001 0003  0003  000' 0902 0 0 0 2  OOfJ-  0 0 0  0 i's 

111\ 'r r r l v  SI nimJrv - Plulnnium Area$ Told Long Livcd Alnha Hclras 5 \ - .  - . - -~ ~ 

Conc nirJti ns(x IO  pCi/mf) 

Total Year 
C incentralion 5 Sid Tnr . I  

Duilding (Sinkle Sample) Concentration (Single Sample) Concentration) (n '5) (Mdg) Conc ) (AI) 

- Janu-wy - June July - Deccmhcr 

(Monthly) - MdXimUm (Vonthly) h rximum 
CoiicentrJilon Average Concentration Average M x  Av (Av Rei JSC 

- - - - -  
7'1 0 I I  0 008 0 I8 0 008 018 oooa 13 3 26 00 

16 7 6 00 174 0 75 0 020 0 30 
7 76 24 00 0 028 0 34 0 004 2400 0016 26 7 33 00 
179 0 31 0 002 0 026 0 002 031 0003 3 3  0 so 
s s 9  0 039 0 002 0 05 0 002 005 0002 3 3  0 bb 

7 90 107 0 36 0 004 41 0 016 

0011 *0'5 0016 

- 16 7 - 4 1 0  O? - -. Long Lived Alpha Releases Plutonium Operations Yearly Summation 2400 0 009 I s l o  I *  

Thc maximuni rronthly aberage cniusion (which occurred during Wler chdnging operations in  B ilding 776 in Fcbrum\) was 0 0'25 X 10 
pCi/ml The 111 ximum single sample cmiwon p 4  0 X I O  I -  pCi/ml) rva5 from Building 776 I l - ~ u s i  be noled 1 1  31 l l i e s c  V J I U  s Jre 13i.z 

at  the alack Dtl-OKl- appropridte atmospheric dilution The \t rrlrrds appl\ a1 the plinl perin ter and a e in  icrnlr of a v r r w e s  of UP IC 

one )ear The annual arerage Yu emission from ALL I u operation was 0 009 X I O  " pCi/ml irouf 15% of th- a i  plicatlc s1JnJ.tr.J 
(0 06 X I O  I'  BL i/rnl) 
t i l ler changmg o?er.iric ns 
r'nucnts leaking around one stage of filter plenum Discovered and corrected 

' 

(C) Uranium Arras 'owl Long Livrd \Ipha I (~lcasrs 

hlonlhly Average Concentralions (X I O  I '  fiCi/mI) 

Building 

444 
447 
88 I 
883 (A) 
883 (11) 
886 
889 
865 
991 T 

T o i ~ l  H e l c ~  e hv \lonth 

Jan Frb Mar - -- 
0 009 
0 071 
0 004 
0010 
0 010 
0 003 
0 003 
0 001 

IrrCI) I \  0 

- - 

0 005 
0 0'0 
0 0 1 7  
0 008 
0 006 
0 001 
0 002 
0 001 
0 002 

12 0 
7 

0 002 
0 029 
001s 
0010 
0 003 
0 001 
0 001 
0 001 
0 001 

9 0  
- 

0 002 
0 033 
0 049  
0 012 
0 004 
0 001 
0 003 
0 001 
0 GO1 

12 0 
- 

w a  y - 
0 002 
0 340 
0 005 
0 0 4 1  
0 003 
0 001 
0 oc2 
0 001 
0 001 

I O  0 
- 

Jun 

0 001 
0 023 
0 005 
0 034 
0 005 
0 001 
0 001 
0 001 
0 001 

1 3  

- 

- 

Jul 

0 00- 
0 001 
0 005 
0 00s 
0 033 
0 001 
0 002 
0 001 
0 001 

3 0  

- 

- 

0 002 
0 017 
0 006 
0 013 
0 G O 3  
0 001 
0 00 
0 001 
0 001 

62 

0 001 
0 G30 
0 00' 
0 0 1 3  
0 002 
0 001 
0 GO1 
0 001 
O O C l  

4 4  
- 

01 

0 001 
0 0  6 
0 032 
0 010 
0 002 
0 001 
0 0 0 7  
0 001 
0 001 

3 2  

- 

- 

No 2 

0 0 1 7  
0 007 
0 00 
0 0 1 ~  
0 o m  
0 003 
0 00 
0 OD1 
0 001 

6 1  

- 

-- 

0 00- 
0 0  I 
0 00' 
0 0' I 
0 00 
0 003 
0 003 
0 c o t  
G Oi' 

3 7  
- 

[Applic ble StJnJirJ ***  (Si lulilc "1 ) = 3 x IO I '  ~ C i ; t i i I ]  
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TJIJIO I Radiowtivo Stack Effhmnt Rcleasa 1971 (continued) 

(D) Ycarly Summary - Ucanium Arcrs 1 1 WMng bved Alphr bhseh 

Concentrations (X I O  I' rcipl) 

Building 

444 
447 
88 1 
aI3A 
8838 
886 
889 
665 
991 T 

- 

J o m ~ r y  - June 
Maximum (Montbly ) 

Concentration Average 
(Single Sample) Coacmtration 

0 098 
0 270 
0 I S 0  
0 i10 
0 01s 
0013 
0011 
0 ow 
0 OQ2 

E: 
a 016 

a o w  

d.002 
t i001 
a m i  

0 019 

a 001 

NOTE Tabkr I (A D) 8nd I1 (B) are simple 8vcr.lrt not weighted b y  frutbxut MDA a n a  

J 

Table I1 Non-Rdioacsiv~ Suck Effluent R d r r r  1571 

(A) UcryBmn 

Montbly A w a y  Conccntrrfmns (X 10 ' mg/hl') 

---- 2 JM Feb Edu Am 1~ Buitding 

444447 2 2  5 1  33 2 2  1 8  0 7  ISA 
683A 1.0 3 2  0 5  02 a 2  a 2  01 
779 0 3  0 7  Q3 0 3  0 3  QJ 0 .  
774 0 6  0 6  # US O S  O S  &I 

o s  2 0  0.4 &2 - o s  o s  w 865 

Total Monthly Rcieate&grJ8y) 0 82 2 10 124 0 70 6 C  Q.37 44 

- 

---.------ 

(B) Annual Summrry 

Ecryllium Stack tfnuent Relents (X 10 ' cug/M') 

8muary - June 
Maximum 

Slnglc Sample Average 
BuJdmg C o n c c i i t r r i i o ~  C n n c c n t r a t i o ~  - 
444-441 4s 0 

883A 2s 2 
179 S I  
174 2 4  
865 9 8  

2 s  
0 9  
0 4  
0 6  
0 1  

July - Drccniber 
c 

Maunium 
Stngk Sampls Avcrr~e 
Concentration Conccn oat ion 

299 2 6 2  
1 2  0 2  

21.@ 10 
e.6 O S  
7.0 0 3  

Total Hrrylbunjnr Operatiom, Yearly Svmmarlon 

- 
Applicable Standard IS 10 X 10 ' nip/?l' (D1\irion t n t c r n ~ t  Coal u 5 X 10 ' nicpl') 

RFP ENV 71 6 

01 YO 00 
1.0 2b 00 
0 2  3s 00 
e s  t r  00 
OL 5 %  z 

B1 0 t;r 
0 1  Q 1s + 
0 0s 0 97 

0 03 

&3 99 00 
023 - 

Aug Stp Ocl Nov Dcc 

W 2 8  1 2  0 2  15 7 
o a  0 2  0 2  0.2 0 2  
O A  02 OR 3 6  O b  
Db 0 5  o s  o s  O S  
e3 o i  1 0  0 2  0 2  

O h  0.88 &SI 009 4 7 8  
----- 

lQ9 2 4r) 
2s 2 0 6  
21s  0 7  

2 4  0 6  
0s 

to9 2 14  
- 9 c  - 

44 1600 
6 0 15 
7 0 03 
6 0 01 

0 SO - L_- 

14B 1 6 0  

5 
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Tablo Ill Average Monthly AH Sample Conccntrrtmns On Site Radiwctivm 

(A) Tola! Long Lived Alrha C ~ n c c n t r a l i o ~ ~ s  (U I u and naturally occurring alpha emitters) 

Monfhly Average Concentrations (X 10 " uCi/ml) . 
S I  0 0 0 4 4  00033 
s 2  0 0 0 4 5  0 0 0 4 4  
s 3  00033 00028 
s-4 000'0 0 0 0 4 4  
s5 00011 00040 
S 6  00031 00030 
5 7  0 0 0 8 2  00066 
S 8  0 0 0  8 00069 
s 9  0 0 0 4 3  00040 
s I O  0 0 0 4 6  00052 
S 50 00042 0 0 0 2 6  

0004s 00036 
0 0 0 3 9  00046 
00033 00059 
00041 00066 

0 0 0 2 8  00031 
0 0 0 5 4  0 0 0 8 2  
O O O " 8  00322 
0 0 0 4 1  0 0039 
00041 00060 
O O O * l  0 0 0 8 5  

0003 c 9036 

0 0057 
0 OD46 
0 0052 
0 0042 
0 0041 
0 0052 
0 0043 
0 0090 
0 0036 
0 0042 
0 0048 

0 0041 
0 0025 
0 0043 
0 0036 

0 0030 
0 00.13 
0 0081 
0 003s 
0 0056 
0 0071 

0 OOJC' 

s 51 00044 O O O S l  00036 00066 0 0 0 4 6  00033 

[Applicahlc S t ~ n d a r d  f S o l u b l ~  I luroniun 239) = 0 02 x 10 l a  CCI ml 1 
(€9 Sunim ry Total L o r g  L n c d  Alpha On Site 19l1  

Loc a ti0 n No ofSamplea 

SI 
s2 
5 3  
F 4  
s 5  
S 6  
S l  
sa 

s 10 
S 50 
S 51 

I s 9  

Yearly Summation 
Tofaf  Averages 

242 
2 39 
244 
243 
244 
244 
244 
243 
242 
237 
24 3 
244 

2909 
- 

<De( 

125 
140 
124 
I42 
I32 
161 
J 36 
61 

147 
125 
120 
I35 

1568 

- 

- 

J ul Aus 

0 0033 
0 GG25 
0 0055 
0 0046 
0 0 0 5 l  
0 0146 
0 0021 
0 0105 
0 0044 
0 0034 
0 0 0 5 3  
0 0025 

0 0040 
0 0049 
0 Ou66 
0 0041 
0 0026 
0 0020 
0 GO34 
0 0110 
3 0036 
0 0030 
0 0066 
0 0020 

C M ~ ~  

00218 
c 0420 
0 0218 
0 0333 
0 0228 
0 2723 
0 0822 
0 5653 
0 0210 
0 0228 
C 1436 
00341  

0 565 

- 

0 0045 
0 0031 
0 GO70 
0 GO35 
0 0034 
0 0032 
0 0022 
0 0056 
b 0326 
0 0040 
0 0061 
0 0041 

Ocr - 
0 0049 
0 0044 
0 OOQ2 
0 0034 
0 005s 
0 0029 
0 0034 
0 0128 
0 0027 
0 0063 
0 0076 
0 6054 

'AVR 

0 0042 
0 0040 
0 0048 
0 0039 
0 0041 
0 0043 
0 0042 
0 010 
0 0035 
0 0045 
0 005- 
0 0043 

- 

- 
0 0048 

h;O 

0 06;s 
0 0063 
0 oo=o 
0 0014 
0 0069 
0 0066 
0 001- 
00110 
00013 
0 0 0 4 1  
0 0064 
0 0044 

- D C C  

C CG3C 
0 0044 
0 0039 
C 003- 
0 0013 
0 00 
0 0023 
o o c  6 
0 C ' l c ,  

0 C033 
0 0052 

0 o b J c  

g of Std 

21  0 
-0  0 
24 0 
19 5 
20 5 
21 5 
92 5 
51 5 
17 5 
2' c 

18.7 
I1 5 - 
24 0 

This sampler 6 - 8 )  is l o o t e d  \\!thin !he strongest most frequent h i n d  vector and is adjacent IO the nsphalt pad c o v w n g  some ~ n i - m r n 3 i r d  
roil The 1.rrg.c bolumes of dirt rhus seen b) this sampler mab b e  indica1 b e  of rewspension m c c h m - m s  I t  IS uortll\ of ~ I O I C  * i * 3 t  trs- I I  

highest concentrafion location IS rIill onl\ abou1 5OGof the  appIiC3bk r l ~ n d a r d  \\hen statrd in tc7-15 of ) arly averages 

KOTF For averaging purposes all wniplcs bdow minimum d ~ t e c c a b l e  amounts (tAnA) were assicnrJ Y fractional value (Yo of u-rrl s > "1) \ 

dniiled by total ho analyses) of rhe appropriate V3A 

Table IV Average Monthly Air Sample Concentrations Off Site Fadioactive 

(A) I o n  Volume Procramrncd SJmrlcrs  

I 10131 Long Li J Alpha C i icentf~ i ior is  I971 (U Pu Jnd naturally occurring alqha cmitlers) 
hfonthl) A v c r ~ g c  Conccntr3rions (X I O  I '  Ki;iiil). 

L o r  JI ion Jan E e b  \tar Apr V a v  Jun Jul Aug - - - - - - -  - -  
Boulder (S I S )  00040 00041 00005 O O O e 9  000'2 00061 00035 0 0 0 6 ,  
Hroonlfi Id (b 17)  0 0 0 3 2  0006' OOOq6 00051 00030 000 F 00004 0 0 0  2 

Cod Cr L (S 11) 00001 000-10 000'2 O O O F 6  0 00 5 00035 UD u I', 
Ikns r (S 2 3 )  0 0 0  0 00013 00069 O O O S O  0 0 0 3 7  00048 00023 0 0 0  
Go1 lei1 (S '0 )  00031 O O @  0 O G O 5 4  00057 0005' UI) L'D COO03  
h f 3 l c t t c ( S  16) 00073 0 0 0 7  0 0 7 6 4  001295 @GOC7 0005 00030 0 0 0 -  

\iaFner (S 1s) 0 0 0  6 LI) O O C  9 0 0 0 4 3  0 0 0 9  0 0 1 2 3  00063  0 0 0  I 
h1arsli.slI ( 5  I 3 )  OOC-??  0 0 0  1 L D  L'I) 0 0 0  0 0000' 0 0 0  0 O O O J  

\ b w i i i i i  I r o o o  - n r w i  o o o  7 0 0 0 6 -  O G 0 0 2  0 0 0 7 3  00049 0002- 

/A?[ 1 -3bt SranJJrJ (.inidLnliliicl & I ,  ' J C I I I I I *  - $ )  = 0 0057 h 11) ' LCi.n.11 

0 0060 
0 0034 
0 0002 
0 0056 

0 0079 
0 0331 
0 0055 
0 0014 

Q oins 

0 0067 
0 0001 
c 00.4 
0 001 1 
0 0033 
0 0030 
0 001 5 

0 oosv 
o o n  F 

0 056- Q 003+ 
00031  O O O j ,  
0 0 0  - 0C"I . 
O t O 3 ,  S O ?  i 
0 0 0  I . I C  I '  

000'1 ) c3 f-  
1n 5 1 '  

o o a  - OL1CSL 
0 0 0 2 6  O G S b  

6 

-sD 
02x72s 



Yearly Summary I ong Lwed Alpha ~omcmlrations (u rV rad a+tpnWyoccMln# rlpbri! 
Concentrations (X 10 " ra/mt) 

I 

Locatton 

Boulder IS 15) 
Broomfield (S 17) 
Coal Crcch (S-11) 
Dcnvcr (S 23) 
Colden (S 20) 
Lrfayctle (S 16) 
Marshall (SI 3) 
Wagner (S 18) 
Westminster (S-25) 

Summary 
AVW8gCS 

48 
48 
U 
47 
48 
48 
47 
4s 
U 

426 
- 

f r n u u v  - June 

CHIIl CAV 
-1 

00128 oms0 
0.0134 0004s 
00129 OW30 
0.0160 O&lS 
00134 00044 
00160 00070 
00082 00017 
OOm7 00013 
0.0270 0.WlI 

&0270 
- 

ab6043 
7 

(D) High Volume Offstir Samplers 
1 Plutanium Conerntrsttonr 
Monthly Conccntrrtki.s (X IQ I' KW) 
location ----Apr---- Jan Ecb M8f Y l Y  fun w -  Au 

:table @rk 

**Fcbruarv - June - - -  - 

Max Cum/ 
Location Slngle Sam* Average 

I 

5 1 6  
$27 
5-28 
S 2 9  
5.30 
S-31 
5 3 2  
s-33 
s34 
s 3s 
$36 
S 3 7  

0 00041 
0 00044 
0 00044 
0 00060 
0 00050 
0.00065 
400428 
0 00063 
0 00092 
0 00043 

0 oQ222 
a00070 

0 0002 1 
0 oooio 
000019 
0 00021 
0 00019 

0 00046 
0 OOO'LI 
0 000' b 

o 00oa3 

0 40022 ' 

OOOO51 
~ 000025' 

0 W 4 I  
0.00343 
0 00073 
0 OOk32 
0 00043 
0-59 
0 00193 
0 00083 
0 00026 
0 00866 
0 00087 
0 00464 

0.000 I a 
0 00024 
0 0002s 
0 00029 
0 ooo*o 
0 000s4 
0 00022 
Q00019 
a m i 6  
0 00021 
0 oooin 
OS602J 

A v q e  
Con6 
L 

0 00017 
0 0002 I 
00062t 
&06026 
000019 
0 OOO24 
0 00036 
0 0002 1 
0 00023 
OR002 2 

6.00034 
r'osa: I 

000024 

RFP ENV 71I3 

Oct 

a m 1  2 
0 90046 
0 ooal2 
000014 

-0.. 

0 00014 

- 

o a o m 3  
Q.6MN)P 
a** 

OWQ31 
e m a 0  
0 00460 

Nov 

0 000 17 

- 
- - 

0 00017 

0 BO020 

000013 

U D  

UD. 

- 8 .0  

- 
,Sb. 

000017 

0 85 
I 97 
1% 
I 30 
0 C' 
1 IS 
IS0 
I 1 4  
I I4 
I os 
I os 
I10 - 
1.20 

41 
3s 
33 
44 
30 
43 
34 
44 
28 
37 
43 
3- 

444 
- 

I 1  
s 
2 
5 
3 
2 
4 
4 
4 
5 
6 
6 

J7 
- 



RFP ENV 71B 

Talrfr V Spocial High Volume Air Samplcs Ow and Off Site Radiorctive 
(A) On site Crab Samples 
Plutonium Concentrations (X 10 Is CcCi/ml) 

, I  

Location 
o l G r a b  Jan 

90320 000093 
903 15 000055 
E03 I O  000091 
9035 000045 

-- - 
Fe b M u  A P ~  Ma Y 

--__.-_. 

0 00085 0 00236 0 00109 0 00136 
000138 000415 000130 000038 
000143 000403 OOOOQ4 000050 
0 00102 0 00040 0 00123 0 00019 

Jun Juf 

0 00212 0 00106 
000154 000696 

002116 000081 

- -- 

o 00124 o oooa7 

Aug Sep 

000250 0 00710 
0007E3 0 11000 
000110 0 16819 
000154 0 1256 

-- o c t  N ov 
__I- 

000’59 000301 
0 0 1 6 5 1  000041 
003911 0001S2  
NA 0 00431 

Dec 

O O O ~ ‘ 5  
0 00- 
0 OD31  
0 0 0  b‘ 

Y e u l y  Summation Yunibcr 
Leas 1 t 3.l 

Detection 
L m I S  

13 
20 
16 
14 

63 
- 

Number 
of 

SIlapler - 
49 
49 
SO 
41 

I 89 
- 

Stngle 
Sample 

Location Maximum 

903 20 0 OIBOO 
903-1 5 0 A 0 8 4 0  
903 10 0 51640 
903-5 0 04960 
Tolalr (averages) 

Avcrrgc 
Concentration 

Perent of 
Standrd* 

4 0  

3.2 
3 6  

a s  
0 0024 
0 01 4676 
0022319 
0 003371 
0011s D 1  

*Taken just 0 C u t  of asphalt pad covering contrminated roil on plant lite 
*Nornrlyru 

.***Standard forthese on Ute sampler u trken as 0 06 X 10 I ’  gCa/ml 

(e) Off rile Grab samples 
Concentrations(~ I O  Is pCi/mi) 
- 
Location 
ofGrrb Jan Fe b Mar Apr May fun J ul ------- 

Wa$ner 000064 000196 000176 000273 000145 000195 000341 
CoalCreek NA 000421 0001U 000186 000131 O J 1 2 0 9  000106 

Aug Sep -- 
000722 001324 
0 00359 0 00141 

Oc 1 N ov -- Dee 

G 001“ 
0 0 0  6 -  

Numl -r 
Less rt 3 1  

Detect J r  

Lirists 

10 
I I  

21 
- 

001437 0001 9 
0 GO036 0 001 17 

Yearly Summation 
Single 

Sample AVCr8gC 

Concentration - Location Maxim urn 

Wagner 0 04950 0 003438 
Coal Crcck 0 06020 0 003142 

Totals (averages) 0 0033 

Number 
of 

Samples 

44 
38 

-- 

- 
in 

Perccs of 
Stan6 d 

1-2 
17 
1 J 

-- 
- 

Table VI Beryllium Concentration in Air &mplor 

Concentratcon (X I O  mg/H’) 
Locr Lion 

Off site - On Site - 
56 of Stand-rd 

On Site 0 I S,’r - - 
8 tl30 

11 9 
9 11 
8 I’ 
19 21  

12 8 - -- 
10% 32‘ 

Jan 
Fc b 
Mar 
Arr 
May 
Jun 

Summary 

Jut 
Aup 
Q P  
a t  
Kov 
Dee 
Summary 

0 008 
0 01 I 
0 009 
0 003 
0 019 
0008 

0 010 

t o  130 
0 009 
0012 
0 012 
0 021 
0 012 
0 032 
- 

0 012 
0 008 
0 0 2 5  
0 0 1 4  
0 009 
000s 

0012 

0 019 
O O J l  
0 008 
0 022 
0011 

0 014 

0011 

12 
8 
2s 
14 
9 

12% 
I1 5% 

a - 

19 
I 1  
E 

2 2  
I 1  
I I  

I4 

2 3  5- 

~ 

Ycarly A v  rages 0 01 1 5  0 0135 



RFP ENV 718 

DLposmon Rare 
(pG/bf' Imonrh) 

6 3s 
641 
7 T o  
J 02 

J0.41 
4 13 

93 
6 84 

123s 
6 64 
6 7s 

- -  9 6 8 4  - 

mads 
Boomfield 
Boulder 
Coal Creek 
Denver 
btt lrkc 
Golden 
Lfayei te  
Marshatl 
SUpCriOr 
Wagner 
Westminster 

23 
22 
21 
20 
23 
23 
22 
22 
23 

20 
23 

a i  

9 
12 
14 
12 
J I  
11 
9 

13 

t * 
as 

, 9  

Bcrthoud 7 
Castle Rock 9 

a 
9 

I23 
5 s  

*Based on highly Hupect data 

TIbk VHI w8tW ! h W  

(A) Radmttinty in Holding Ponds and Efdue~t l u t e  Water 
J Pond B4 (Effluent Haste brat) ' 

Concentrations (x ao ' pci/ml) 
I 

U+)r Am 
8tbIL Coirccntrationt- 

mal Total 
Release 's A- U l x  ImQl 

YT- - - 
**I xw 303 0 I I €  

"'Bltbf* )? 136 0 042 
e141 1 8 9  2.67 0 093 
3123 l b t  2 39 0 Ob6 
008f 0 9 4  2 2 6  0 030 
o w -  I S 7  2 1 8  0 039 

0031 042 -QS2 0013 
0843 065 I O 8  0022 
DOU 006 814 0003 

h e 7 6  J 03 efL29 602s 

O O t a  0 7 6  I 3 0  8 036 
0 0 s  .#A NA NA 

I 
&mplc No 
Period hmokr 

Jamwry 4 
February 4 
Uarch 4 
Aprd 5 
h Y  4 
June 5 
July 4 
Aupsl 4 
fkptember J 
October 4 
November 4 
December 5 

NA - No Analydc 

f6. 

441 
*e 23 

4 32 

4 I9  
2 61 
639 
2 7% 
204 
1-59 
a9r 
1 56 

- Max 

3664 
27 73 

~ 1929 
' I 9 9 8  

19 06 
10 30 
8 9s 

It 75 
11 19 

. s7c 

18 59 

- 

ts 08 

AV. 

ir 33 
- 
* 74 
13 15 
14 7) 
It  54 
8 33 
I 7 9  

11 34 
4.93 
5 6t 

16 67 
1s 48 

a 

f '  

2. 
2'  
2 
I 
1: 
la 

a d  

.~ 

36 VI 
34 8s 
49 I8  
43 21 
32 36 
28 15 
23 91 
30 47 
33 69 
42 64 
47 61 
s.?9 



RFP ENV 718 

Table Vlll Wator Survryr lmntinuod) 

(A) Hadioactirity in Holdinn Ponds and Ffflucnt Waste Hater s  

3 Grab Water Samplcr - Ponds Aand C (Holding Ponds) 

Pond (AI X 10 * uCi/ml . _  . ~, 

No Satnpler Concentrrtrons 
Taken U+PU Pu 

Ian 
Fe b 
Mar 
A P ~  
May 
lun  
Jul 
Aut 
SeP 
OCt 
Nov 
D C C  

4 
4 
4 
5 
4 
5 
4 
4 
5 
4 
3 
5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 07 
8 88 
I 0 9  
6 62 
6 23 
4 63 
+?93 
7 27 
6 13 
4 85 
904 

13 1 5  

0 51 
0 42 
0 31 
1 1 2  
0 05 
1 2 1  
0 97 
0 66 
051 
0 32 
0 38 
0 79 

1971 Summary 

u + Pu x 1 0  * pcipnl 
No Sampler Concentrations Percent of 

Taken <De( Vin Max Avg  Standard' 
- - _ I _ - -  

Pond A 51 0 1 3 3  2 8 0 9  1 3 0  0 1 1  
Pond C 51 0 002 2 3 6 4  6 1 4  0 09 

Pond (C) X I O  * PCI /nil 

U+Pu 
Cuncenlrat icns - No Sample 

ru  - - <De1 - Taken I -  
4 
4 
4 
5 
4 
5 
4 
4 
5 
4 
4 
5 

0 6 98 
0 10 90 
0 5 6 6  
0 6 44 
0 b.13 
0 4 I 2  * -  - 4 I 9  

. 
0 p $ - * * o  
@ 4 .. 4 3 1  
0 3 80 
d 4.41 

0 26 
0 -2 
0 5  
1 1 3  
0 31 
0 94 
0 41 
0 50 
0 52 
0 48 
0 9  
0 41 

Pfutonium x I O  pCi/ml 
No Samples Concentra t ions Percent of 

Taken <Del \fin \lax A I S  Standard' 
- - _ I - -  I 

0 0 0 4  2 1 6  
0 0 0 6  3 8 4  

0 60 0 04 
0 58 0 03 

cu CPU 'Gross alpha standard u - + - <1 Where 

'The plutonium standard u 1667 X 10 lrCr/ml 

MPC" = 10 900 X 10 * lrCi/ml 
MPCu MPCp, MPCpu = 1667 X 10 ' pCi/ml 

, (A) Radtoolctivity in Iloldine Pondc and Effluent Haste Waters 
4 ~ ~ 8 h U t  C h e k  at Indiana Hater Samples (Rocky Flats f fnuent  Water Course) 

Concentrations (X 10 * pCi:ml) 

u + Pu ru 
Number Conccntrstronr 

hlax Avg Samples hfin Max AIL - - - - - -  I Sample Number Concentrations 
Period Samples __ Mln - 

January 
February 
March 
April 

June 

July 
August 
September 
Octoher 
November 
Dcceiiibcr 

h13y 

2 
4 
s 
4 
4 
5 

4 
5 
4 
4 
5 
3 

2 0 5  1971 
1369 3 0 0 6  
4 7 6  I 1  53 
6 3 2  1368 
1 I S  1 2 4 3  
6 4 0  1 1 4 3  

3 87 29 54 
3 7 3  3 6 5 8  
2 18 22 10 
3 12 4 9 3 4  
3 9 1  5605 
5 7 1  1281 

Yearly Summary 

11 + PI, 

1 1  28 
19 30 
0 91 

1 1  I S  
9 91 
9 os 

1 1  67 
13 16 
9 01 

16 61 

8 96 
I S  a9 

.. . .- 
Bmple hunibcr Concr i i e t i o n r  
1 erlud SarnplLs - Max __ Avg 

Jan lun 24 2 8s -006 1 1  4 1  
Jul Ikc 

Sur. inary 49 (0' 2 16 56 05 
A v e r  ~ L S  12 17 

5 6  05 L290 - 2 18 - ?5 - 

2 
4 
5 
4 
4 
5 
4 
5 
4 
4 
5 
3 

1 2 0  2 6 8  1 9 5  
0 8 6  0 4 7  4 3> 

1 3 6  3 3 3  2 C 2  
1 1 4  3 10 2 C )  
0 6 1  6 5 9  2 6 3  
1 2 8  3 2 1  2 0 4  

154 3 6 1  2 55 
1 0 3  3 1 4  1 C S  
0 0 8  7 9 9  2 4  
0 4 1  3 7 1  1 9 ;  
0 6 7  3 8 0  1 W  
0 8 3  1 3 3  1 0 3  

FU 
Number C nccntriri ms  
Sairipl s hlin M a x  A - - - - -  

Yumber 
%mFlCS 

1 
3 
2 
3 
2 
5 
2 
5 
4 

2 
5 
0 

Am 
Corcrntrations - --- 

t n \ lax A i g  

0 1 3  0 1 3  0 1 3  

0 1 0  I 6 0  I 1 5  
0 4 5  0 9 3  O - -  
0 4 0  O J l  0 4 3  

0 3 0  I T S  O S 6  

0 4 1  0 8 0  0 6 1  
0 3 0  0 6 9  0 4 9  
001 0 1 9  0 19 
0 - 1  0 7 7  0 4 9  
0 7 0  1 0 5  0 - 6  

_- - - 
0 6 8  I 67 I 2 5  

( )  I~cnocrr  less than drtcction limits 

10 



Tablo VI11 Water Surveys (contmuodJ 
I 

I- (A) Radioactwily in Holding Ponds and Flfiuent Waste Waters fronbbued) 
4 Walnuf Creek at Indiana W&r Sampler (Rocky f i t s  Effluent Water Couroc) (conturd)  
Yeirly Svmrnalion 

Concentrations (x I O  ' p a / m l )  

u + Pu 
Conccntritic ns a of 

M a x  Avn Standard' 

49 34 I2 17 a 2  3 

h 

Standard' 
Concmtrations 

Min h18L 

0 41 8.47 2 1 6  

cu cR, <I what MPC"=1oooo x 10 ' pctfml - +-- 
MYCU hlFcp,, mdhffPCp,, = 1 6 6 7 X  IO'pCyriil 

*Based on the wlubk ' *&I in -tu sanbrd a 1667 X ae rCi/ml 
'Based on Ihe soluble "'Am In wafer stmdudof 1333 X 10 ' -1 

(B) Radinr t i u l y  in Resew& and Tap Mater simpk 
I Reservoir Water Samples 
Concentratims (X IO rcrpnt) 

January - June 1971 

]NO) t 68 
1W) e 64 
tot91 z,5 3 

Sfandlcy Reservoir I1 1) 44 531 4.93 

3:: I Baseline Reservoir 12 6 06 
Great \Vestern Rerenou 12 6 29 

I Ralston Hcservolr I2 30 40 20 so 

( ) Dcnmrr number of rrar@es leu than dctcct)on W i U  

3uly - December 1971 

U + R ,  
Nutebcr 

Caseline Reservwr 8 6 92 
Greaf Westrrn Reservou 12 16 66 
Ralrton Reservoir I 2  22 0 4  
Standley Itescrvotr 11 6 OS 

Sunirn3tio-t 1971 

Conccniraiions (X IO ' rci/ml) 

L 

Pu 
I 

3 2 5  8 3 1 
3.70 12 1 

10 22 9 5 
3 I f  11 2 - i  

19 3 1 6 6  0 

I Y  12 2 5 3  0 
19 

81 22 4 9 3  

24 3 0 8 2  a 

4 493 0 - -- - - 

RFP t 'JV 71 b 

Am 

EL-. h a  AQP Standard' 
Coanntraaons z of 

-1 lib7 a60  0 05 

. 

0 02 
m 01 
urn 
UBI -- 
0 02 



Tsblo Vl l l  Y'ater Surveys ~concinu.dl  

2 Cornmursty T3p Water SJmpkS 

Jrnuar) - J u n e  1971 

Cinccntratio-s (X  1 0  * rCi/ml) 

u + ru 
Number Simplcc  Concentrations 

Taken <Dei Ala h 

12 
12 
12 
12 
12 
12 
12 
12 
12 

16 20 
6 93 
18 50 
17 19 
8 19 
3 23 
2 45 

11 43 
6 49 

Avs - 
'I 64 
2 32 
2 54 
5 73 
3 40 
140 
I23 
9 29 
2 26 

( 3 )  Radioactivirv in 'Itservoirr and Tap Water Samples (continued) 
July - De-e-nbcr 19-1 

ArJvada 
Rouldcr 
Rron-nTi-Id 
D-n\c. 
Goldei 
h fd JI C I  l e  
Louis\ i l k  

P o r n t o n  
Hcslniinsicr 

I 

u + Pu 

<Der 
Number Sampl s Conccnrratrons 

Av6 - Max - - Taken - 
12 
12 
12 
12 
12 
I O  
I 1  
1 1  
I 1  

7 02 
62 

9 00 
5 77 
9 76 
4 19 
3 15 
8 60 
4 95 

4 oa 
166 
1 a4 
2 09 
2 8- 
1 4 6  
131 

114 
4 8a 

Pu 
Number Samqles C o n c e n t r ~ t i o n s  

A b  - M a x  - <Der - Ta hen - 
9 7 0 77  0 10 
9 0 0 91 0 32 
6 0 cs 03) 0 9s 

2 -  1 79 G 4 4  
0 4 s  0 I 6  a ..*-a- 

'I P ' 

1 1  
10 
I 0, -e 0 7 7  0 73 
4 - @  v-S O S 2  0 25 

0 30 0 os I O  
1 1  1 1 a0 0 3 %  

Pu 
Number 5aniplrs Concentrations 

A I  - Uax - <Der - Taken 

7 
10 

9 
9 
7 
7 
7 
6 
1 

0 70 
0 65 
0 E2 
2 03 
0 47 
0 82 
160 
3 46 
I41 

0 1 '  
0 1- 
o c  
c J3 
0 
0 - 1  
0 39 
C I  
0 4 3  

hOTE For aver3pn, purwscr  all u m y l o  below minimum detectable amounts (MDA) were rsrigmd a fractional n l u e  (No of samples> \'-, ' 
dnided by tot31 ' o andyscs) of the appro riatc Vi) \ 

1971 Surn-ary 

-4 
4 

34  
-4 
14  

33 
' 3  
'3 

11 1 
- 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
- 

c 07 
0 0 3  
0 os 
0 06 
0 04 
0 03 
0 0 3  
0 08 
0 04  - 
0 04 

16 
19 
I S  
20 
17 
12 
11 
16 
18 

144 
- 

0 
5 
3 
S 
3 
2 
1 
0 
2 

37 
- 

0 78 0 16 
0 9' 0 '4 

(5 0 3 )  0 54 
2 19 0 4  
0 47 0 '0 
0 82 0 39 
1 60 0 35 
0 4 6  0 I 1  

0 4 0  - I 00 - 
(5 03) 

0 31 

uhcrc hlPCU= 10 000 X I O  * pCilml 
and 1 C, = I 667 X 10 * p.:i/ml 

0 01 
0 01 
0 03 
0 0 3  
0 01 
0 9  
0 0  
0 01 
G 07 - 

0 01 

12 



(C) Semiannual i%tcr Collcctron (Summary 1971) 

Concentralions x 10 ' r~i/rnt 

lacrtion Samples !An M U  A*# Sundard' Sampler 
I -  

No U + Pu Conccntntionr 5b of No - -  - - 

1 PondD.4 

Slmlc Yurnbtr 

J8nuary 20 
February 20 
MWth 22 
April 1s 
May 19 

22 lune 

Summary 122 

July 21 
August 22 
Sepfcmbtr 21 
October 21 
November 20 

21 December 
Summary 126 

g*eDrrcalvcd exrgen. 

2 1971 Summary 

- 

- 

I 

heof 
aH 

7 1 8 1  
7 4 8 1  
7 2 1 9  
7 2 1 8  
7 6 8 s  
7 4 8 s  
7 2 8 5  

72-82 
7 1 9 5  
1 2 1 9  
7 1 8 1  
t i 7 1  

- 

7 3 1 a  
IC 

7 1 9 6  

I6 7 19.9 - as 
6.2 9 2  0.4 
94  6.3 0.4 
I4 4 3  #A - 
15 4 2 3  0 4  

o s  
8.3 9.4 0 4  
- 3 8  i?L - 
3.4 8 9  
4i 7 c  
3 6  IS 4 
t-2 20 7 
7 t  22 6 

17 2 

5 1  16 I 
2 _I 

0 4  
94  
0 4  
OA 
9 1  

8 4  
!E 

b -. 

Jan l u n  123 7 1 8.5 a 3  9 4  Q 4  I 

Jut Dec 426 7 8-9.6 %I 1s 4 0 4  , 
Summary 248 7 19.6 6 7  12 4 0 4  I 

Applicable Std - 6 5 8.5 C4S.O - <12 <3 
%of Std - - 14 9 - ) o O  2. 

3 1 lcmc-ml Analyses (Pard 5 4 )  

Concertrarrons mg/l 

Ye-f ly  Summary 
Appl cable 5td 
E Scd 

RFP tNV  113 

OJaz 276 0 41 0 02 

o.&s 276 o 3a 8 02 

992 - 0 2s 001 *E!!! -* 

€2 ' 

1 

I m 3 P .  , 
c 

Mn Pb 

0 4 3  0 002 0 OOG 
i**= 0 os 0 os 
3 0  4 0  12 

- - C U  - 



Ta'llc \ I l l  V'atcr Su*veyr (contlnucd) 

(I) CI *I IIC Cn7 cntrat ims in llold ne Ponds and Effluent Waste Maters 

1 Crab San 1 . l ~  I onds A and C 
nthly A ~ c r a p r  (rngfl) 

I l o t a l  
cr ' - -  

<0005 
<0005 
c o o 0 5  
<0005 
c o o 0 5  
coo05  

<0005 

< 0 0 0 5  
<0005 
<0005 
<0005 
<0005 
<0005 

coo05 
- 

PI1 - 
7 8  
1 6  
7 5  
7 8  
7 9  
8 0  - 
i a  

7 8  
9 2  
8 5  
7 6  
1 8  
1 7  

0 1  
- 

PH 

1 4  
1 7  
I 5  
7 s  
B O  
I 8  

1 7  

1 8  
6 4  
8 5  
8 2  
a t  

1 7  
8 I 

- 

NO 1 - 
I1  I 
I 3  1 
19 6 
29 7 
85 0 

2 9  9 

13 0 
23  4 
36 3 
5 2  9 
56 9 
78 6 

45 5 

El 

- 
N i t  IS n 3  - ra lys is  

2 Ycarl) Slrrrrnrrf -Pond A 
Number 

El-mental Analv-er Simples 

0 carlr S y)  lo 
Arplirsblr 5 J 2 
%of Stand rd - 
3 YC3rlp Summiup - Pond C 

-- 

I 0 early Sur-rnary) 10 
hpp'icab'e Std 2 
5 of S13n:n-J - 

0 6  
I I  
0 6  
0 7  
0 6  
0 6  

07  

0 6  
0 6  
0 6  
0 4  
0 6  
0 6  

0 6  

- 

- 

0 4  
0 4  
0 4  
0 4  
0 4  
0 4  

0 4  

0 3  
0 4  
0.1 
0 4  
0 5  
0 4  

0 4  

- 

- 

As 

0 01 
0 05 

- 

20% 

0 01 
0 os 

20% 

Total 
Solids 

173 
109 
164 
183 
393 
233 

209 

- 

- 
NA 
NA 

300 

429 
3 a4 

4 a ~  - 
400 

e8 

0 01 
1 0 0  
1% 

- 

0 01 
1 00 
1% 

NO' - 
o s  
0 9  
0 4  
0 4  
0 3  

0 5  

0 3  
0 6  
1.2 
I 4  
I S  
0 9  

I O  

%2 

- 

P O '  F - -  
0 6  0 4  
1 3  c 4  
0 6  c 4  
0 6  0 4  
0 6  c 4  

9 1  9.4 

0.6 .--a$ 
0.6 -*I--= 
e6 
04 -a4 
Q b  O B  

0 4  

0 6  0 4  

&6 0 4  

- O 6  - 

P b  - cu - Cd - ne - 
0 0005 0005 0 0 1  0 001 - 0 01 1 00 0 0 .  

50% 10% 2% 

0 0002 0 0 0 6  001 0 01 - 0 01 100 0 0 5  - 60% 10% 2075 

Solids 

24 3 
212 
205 
249 
212 
I66 

2 2 8  

NA 
NA 
I75 
217 
185 
I94 

195 

I 

-- 

Mn - 
0 01 
0 05 
20% 

0 002 
0 os 
4 0 r  

Cr ' 
<o 005 
<o C Q S  
<O OGT 
<o  03- 
<- c 
<O i 

<o 0' 5 

<o  0 
< o o  = 
<o c. 
<C r G 5  
< O O  5 
<oc  c 

< G C  : 
I_ -- 

Run in c o w p l i m c e  with S t i t c  quidelin-s instead of Sodlurn Adsorptwn Ratio 
lhcsc  are  no'  standi-& r r ' a t i  to ttit saict)  or t ' ie w a t  r but a i  su - e  red nuximums relating IO consumer cc 7 3nct  t t r r m f  

&OTL C i m d e  and sele.iiurn are not urrentlv  ruii b) KucCj klatr  t l  J tli t h)stcr I)eyart-i nt t i istori  ally v I v d r nd J UI' 1 

guldan-e Of the  Color-Jo D -xim nr of I I  31th I atcr  Ycllution Control Conmisslon far these aiialys s %nc o IC Iacili. - * '  I 

for these ana w-s  b o w  
tpuit and the  l e t te r  of ['le 1~ 

er t"ev  will be p rforrned in the futcre  as a nieinr of further protection and corn1 Iiance w i t h  butt- i I 

Table IX SeJlrnont Samples Yearly Summary 

I utoniur-  Con-rr*ratrnris (X is-1 ' ;Cl;bran) 

No Ssniples - Loca ion 

4 
3 
3 
3 
3 
3 

2 
2 
2 
2 

Maxintuni 

26 0 6  
641 67  
365 53 
174 85 
181 34 
B 47 

7 03 

0 65 
0 42 

I a7 

Averape 

17 5 3  
319 67 
199 00 
67 99 
65 66 

3 3s 

3 68 
I O 8  
0 53 
0 19 

5 3 
14 
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Table X Surface Sot1 k u t y s ~ r  off-nta wnl6un8. 

NOTE These contourswtre-WqirlcaRy detivcd by m_br 
curve fitwrg awns the method of Wst SI 
results in 8 mathematical expression 6 r  q ~ t d  scctc 
activity of %he gibtonturn inthe noll IS I function 
from the on wte'/)erreI S I O E ~  area Three hum& 
SOII Arnptes \*re uset~ tn gemrating ttte5, L Contat 
rampier were taken by zhaGcdc~ado Cemmiftee I 
Information 18 by US. A-EC Health and Safety 
308 by the R&y Flats Health Phylrts @fWtmr 
-he5 assume 8 rail dsnsity of 1 g/cm* st a Apt1 
qe ntrme ter I 

Tabla XI Vrgotitmn Samples 1971 

Plutonium Concentrations (X I O  ' lrCilgrani Dry) 

June 1971 
No Samptecr Conccqtrrtionr 

1- - CDtt - *lax k*a 
<I bWr 20 5 2 5  0 29 

>5 51' 

A r3gtS 0 I 4  

1 3 'IllE 38 7 0 79 0 12 

<L "1-3.) so 20 ' 2 s  

22 8 0 2s 0 053 
7 

No - 
T8RW 

22 
39 
21 

w 
- 

RFP EtW 71 t 

Q STERM RESERVOiR 

8 3 0  0 10 
It  0 39 0 OS4 

0 031 f2 
31 3 0  

- 0 11 -- - 
0 082 

15 



. 
CliangLs in tex t  of Rl-P ENV 71E: corrcsponcring tci lobular corrections 

Paye 10 Paragraph 5 

The maximum (one month average) total l o i g  lived alpha emission from all 
uranium opvations ( lat i le  IC) WJS 071  x lo-" pCi'ml The  yearly 
avcrarle was 0 008 X 10 
(population) standard 

;1Ci/ml v h i c h  is about 0 3%of the applicable 

Page 10 Parasraph 6 

f : s r i n u n  (one - i 3pth  averog-1 beryllium errcision was 1 6 x lo'' mg/cubic 
mater (bafore atmosphpric dilution) The 12 month average stack release for 
Jl bc y ' l iun  01) rations was 1 4 x mil l igram per cubic meter o r  about 
ldlm o f  the standard Bpryllium results are tzbulated in Tables IlA and llB 

Fa;e 11 P a r a y a b  5 

Results for the year indicatmd a maximum of 0 06 x 
vclume grab samples were also take1 to the aast of an asphalt pzd covering 
sore cortaminated soil (former d rum storage area in the southwest corner of 
the plant smte propel ) The  189 samples taken in 1971 represent over 
40 093 cub*c neter5 of air actually filtered a-id were analyzed or total 
pluronum copfen+ The re ults varied from a s i y l e  sample maximum of 
0 52 x 

pCi/ml High 

pCi/ml to  a yearly average of 0 01 x lo-'' pCilml (Tsble V) 

Pzsn 11 Paragraph 7 

This complex of air samplers produces nearly 10 000 sarrples per year These 
are analyzed to make crrijln th3t e f f h i i t  levels as we I as any rrdistrib?riion 
c'fects are kep w-I' below ruitlcline concentrations Summaries of t b s e  
results for 19'1 are p r va r t cd  in Tables Ill I V  and V 

On site ai sample< variLd from a maximum average long lived alpha 
COweniratmn (one mor th  averagp) o' 0 0322 X lO-"gCi/ml with a 12 
mowh at7rage of 0 00'8 Y 10 pCi/ml about 24 Oco of the stmda-d 

Page 12 Parsgraph 1 

1 ow Lc'5t-t-e c'f s**e alr sa--pic results were also quitc 10-1 Thc progammcd 
samplers irac>*-d a m i x  n7--n 1073 /wedalpha concentfarion (on9 month 
2' c-ar-) 04  o 01 x IO-'' pCI'mt v IT'I a yearty average 0 8  o 33.i0 x la-'' 
pCi/d a k g t  60' a' the Suldclines The hig5 volumc off si'c saniplers 
r u c ' i  m3-L 1,-3 w+ ve  of chronic exmsure l evds  rcvcalcd much loi.ier con  
c Pt -mons  T b  r r ~x i i nun i  (one morthpluronlum average) WVBS 0 005 x 
, Ci,n.l v +  reds tho avcrag for the yejr 'VJS 0 0002 x 10 " pCi/nil aboui 
1 2 or i5e yuidc'r. (Tab. I V )  



rcstric'cve stind ci that Iw sokrbte plutmium 2W I$ 1 67 x 
~ C I  r-l i +"m of yrarly a r u d p z  to a suitable samplc of a population Grost 
a 5 - h  con-cstratr0rrs rn sarnpks from I3 4 gmqd had a mxirnum of 
36 6 x 1 W9 pCdn.1 arid J ycarly av r̂wje of 11 70 Y lo" pCilmi Zhrsu 
Toss cttptta concentrdion arc ctntributionr from both plutonium and 
Uranlurn AI1 other natura& occunrng long hved-8tphs emitters are r e n d  
from thc samples during rhr anahtical procedure (Table Vlll A 1 2 1 

P a y  13 Prragraph'B I 

G-ab samples from Pond A s h o w 4  a max~mumgrsrrscpka,lrpnccrmtaM 
of 28 8Q x 
Fond C diowed rimtlar lo\% concenlrations with a yearly z~xtnxim @MS 
alpha} o 23 64 x 10" pGdinI and 3. yeatijlaverage of 65'54 x l V 9  pGfd 
(Table VI11 A 3) 

u02ml wtth a yearly averagc of 7 30% IO* pCi2ml 

Pap 13 Faragraph 9 

Those g ab samples taken JI the coi'luerce af Nwth and South Wainut 
Creeks PO vcd a maximifr gross atcha of 49 34 x 10'' @O/mt Mixhum 
plufonruv conmntratlcn fovnd was 8 47 x l0-O rCdmfrnd mxirrum 
amtwct 'rn was aboct one baif that a w i n t  Avnag~$w@Srlp'ts was 12 17, 
avcrap piutonrum 22~;a~averugr  ammc u m ~  ti9 a# x f~ I.C~/'I 

(Table VI11 A 4l 

- 
Page til Paragrapl. 1 

Page 14 Paragraph 4 

Sedtmen sampkr from the tour rrzjar rewrvcrtr$ rremlkcted semi annuat& 
end more freguent sedimwt samgbs are takm from each-of the s x hokbg 
ponds Addilional rtlmpkr are also taken frornWa&Vkt€ anctl%umn Creeks 
These sarnples are taken to a depth of 4 Ce?timttrs No spc6fsstondard 
rmw ekists far ptutoni~m ir r-dirncnt rarnpls. fire rcwiq ttbirlated in 
Table IX rndicatr a rnaxirtum of G.ll 67 x &i/yrirm (dry] w d m  the 
controlit d area The maxlrwm co~cenvation found wtstde ?he cotwotled 
acccss r e a  of the plznt site was 7 x pCi/gram 

5 
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U S  AEC RESERVATI0 

/ma to bmckqound 

. 
N b e  These contours were empirically derived by means of a computer 

w v e  fittmg program using the method of least squares This 
results tn a mathematical expression for g r d  sectors giving the 
activity of thsplutonium in the soil as a function of radial distance 
from the on site b~ 

centimeter 

Tabk XI Vlg.tltion Smpha 1971 

Concentrattons (X e Ni/gram Dry) 

June 1971 
No Samples Concentrations 

- Max * 
<I Mile +I= 5 eWa30' &woo9 
1 5 Miles *2 8 089254 &oooaa' 

4 4  4kB4QN oaeeo4 >5 Mllcs 

<Der - T e  

- a- - 
Summary 77 -_ ys* Weix4;c 4haeeesJ 

I . 
y - 2 -  - -?- 

September 1971 
No Samples Concentrations 

Max AVB ' - CLkt - fa ken 

bZ 
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VI Summary and Conduswns 

The principal protection for our environment must be provided at the very 
source of potential degradation and/or potential pollution No program can 
replace adequate controls at the source any environmental program is 
after the fact 

This is especially true for radioactive isotopes Rocky Flats is working toward 
total containment of radioactive materials The data contained in this report 
are the result of the controls employed at this plant site and do not in any 
way describe those complex controls in themselves That these controls are 
effective can be seen by comparing releases with those established standards 
over the applicable time periods 

Environmental Protection Must Be At 
Source 

Rodcy Fkts Working Toward Totd 
Contairnnent of Ract108ctm 
Mnterrl 

Frame of Rdnenca for Data 
Data are not meaningful without a frame of reference It is appropriate to 
provide some background information to better understand this report 

The State of Colorado and the immediate environs of Rocky Flats are most 
interesting from a radiological point of view For example water taken from 
wells in Maine has about 3000 times the natural radioactivity as that taken 
from the Potomac River near Washington D C But even that level is low 
when compared with water taken from wells near Boulder (or for that 
matter Joachimsthal Ctechoslovokial where natural radioactivity concen 
trations are 10 OOO times that amount l6 Rocky Flats receiver its water from 
Ralston Reservoir near Golden Background radiation surveys indicate that 
this water is higher in gross alpha content when it enters the plant than when 
it is released as effluent after being used to process radioactive materials 

Water From Walls Nar Boulder 
Has 10 OOO Times Natural 
Rldiorctiv~ty as Wator From 
Potomac Near Washington D C 

Reudents of Colorado receive an annual comic ray dose of about 120 
millirem about three times that received by the average resident of California 
(40 mrem) and about twice the annual gamma ray dosage from naturally 
occurring terrestrial radioactivity ' In fact a 1971 survey released by the 
EPA showed that Colorado has the highest natural radiation levels in the U S 

1971 €PA Sunry Shows 
Colorado H u  Hwst Natural 
RIclution Level in US 

32 

ROCKY FLATS 
Eff luents (the same water) 

Water coming into Rocky Flats IS higher in Gross Alpha 
Concentration than the same water when releared as effluent 
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Table Vlll W a t r  Survrys leontinud) 

(E) Chemical Concentrations In Holding Ponds and Effluen: Waste Waters 

l/i Pond Cnb Water Sampler 

Monthly Averages (mg/l) 

Pond A 
Total 

PO,' F Solids Cr ' No, I__ - - - 
0 6  0 4  173 <OW5 

February 7 6  1 3 7  I 1  0 4  W j o 9 < 0 0 0 5  
January r- 

hlarch 7 5  1 9 6  0 6  0 4  I64 coo05 
Aprrl 7 8  2 9 1  0 7  0 4  183 <o 005 
M Y  7 9  8 5 0  0 6  0 4  393 coo05 

0 4  - - June 8 0  1 0 1  '233 <0005 

Summary 7 8  2 9 9  Ol 0 4  COO05 

0 6  - 
ao9 

July 7 8  2 3 0  
4ugust 9 2  2 3 4  
September 8 5  3 6 3  
October 7 6  5 2 9  
Yavember 7 8 58 9 
December 2 7  1 8 6  
Summary 8 I 45 5 

*NA u no rnalyus 

0 6  0 3  
0 6  0 4  
0 6  0 4  
0 4  0 4  

0.9 0 6  

0 6  0 4  

0 6  0 4  

- - 

'NA <0005 
NA C O C O S  

300 ( 0 0 0 5  
384 <0005 
424 C O O 0 5  

<0005 

4ga ~ 0 0 0 5  

C lOb  

Pond C 
Total 

pH NO, PO,' F Solids Cr . - - - - - -  
1 8  o s  
1 7  0 9  
1 5  0 4  
? C  0 4  
6 0  0 3  

7 7  0 5  

3 8  0 3  
8 4  0 6  
8 5  1 2  
8 2  1 3  
8 1  1 5  
7 -  0 9  

8 1 0  

7 8 0 2  - 

- - 

0 6  0 4  243 <OOOS 
1 3  0 4  212 <ooos 
0 6  0 4  205 <0005 
0 6  0 4  249 <OOOS 
0 6  0 4  272 <0005 

188 <om5 0 6 0 4  

0 7  0 4  228 <om5 
- - 

0 6  0 3  NA 
O b  0 4  NA 
0 6  0 3  I15 
0 6  0 4  22 7 
O b  0 8  I 8 5  

194 0 4  

0 6  0 4  195 
- - O 6  - 

<o 005 
<o 005 
co 005 
CO 005 
€0 00s 
€0 005 

<o 00s 

J2 Y e d y  Summary - Pond A 

Number 
Uernentsl Analyses Samples h -  B. Mn NA Pb cu Cd Be 

(Yearly Summary) 
Applicable S-d 

- -  - - - -- - 
001 001  0 0305 0005 001 0 001 0 01 21 3 

9 -1 1 00 0 0c o ns  - 
- HT 10- :% zofk 

GI 05 1- 
% r)l Star udru 

3 Yearly Summary - Pond C 

(Yearly Sumnidry) 10 001 001 0 0002 0006 001 001 3 002 17 6 
Applicable Std (2 ) 0 0 s  1 0 0  - 0 01 I 00 0 os 0 05 - 
7G Gf Standard - 20% 19 - 608 I 0% 20% 4 0% - 

*Run in compliance with State quidclines instead of Sodium A4rorption Rarto 
*These arc not standards relitinp. to the lately of the water but drr sLggrsted maximums fela ins IO consumer acceptancr f'rercof 

NOTE Cjanide and selenium are not currently run by r o c k v  Flat- H c d t h  Physics Uepartment HUror ic~I I )  we ' avc depeided 01 t1c 
guidance of the Colorado Departmen' of qealth Warcr pollut ion Lontrol Commlrsron fur these andy er Since basic fadtr ier  exirf 
for thae  analyses however they will be performed in the future as a means of further protection and complrawce with bo'n the 
spirit and the letter of the law 

r 
J 

\ '  Tablo IX Sediment klmpln Ymrfy Summary 

Concentrations (x I O  ' uC:/grarn) 

Average - Location Yo Sampler Maximum 

P o n d A  . 
Pond El 
Pond 52 

Pond 5 4  
PondC 

4 
3 
3 
3 
3 
3 

+w-!w 

Baseline Reservoa 2 
Great Western K e w n s a  2 
Ralston Reservou 2 
Standley Resmov 2 

kwcagc, 

Samples Dry  depth -1 centimeters 
A = Controlled Area B = Outride Conlrolled Area 

26 06 
641 67 
3RS 53 
174 85 
181 34 
d - 2  8 4  - - 

7 0 3  
1 b* 
0 65 
0 42 

O i 0 7  r C i / p m  - 

17 53 

199 00 - 
67 99 - 
65 68 - 

-319 83 

> 3s. 

--z$G=7 
3 68 
I OR 
0 43 
OJY 29 
a-rn 

i 



I 

r 

I 

I 
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9 9  

J 

i t  . 'P/ 

tC) Senuannual Water Collection (Summary 1971) 

Concentrations x 10 ' r a / m l  

Location SlmDlu Min Max AVK Standard 
No U + Pu Connnrratiom $6 of 

The standard for a soluble mixture of U + Pu In water D 'U + (1 
MPCU MPCp,, 

No Pu Concentrattons % of 
!%moles Min Max AVL 

13 0 os 2 76 0 4 1  0 01 
0 01 16 

19 0 os 1 76 0 31 0 01 
- 0 0 8  - 0 9 2  - 0 25 - - 

Where MPCU ir 10 Oao X 1 0  ' rCl/ml 

and MPCh is I 667 X I O  ' pCf/ml - -  
'ma standard for soluble "'Pu in w8tm is 1 677 X 1 0  ' rCl/ml. 

J@) Cbemicd Concentrauons in Holding Ponds and Effluent Waste Waters 

I P o n d B 4 M ' i .  

Sample Number Range of 
Period !Samples PH 

January 20 7 2 3 1 7 M O  
February 20 7 q - 5 1 7 4 - 7 6  
March 21 7 / " 7 2 7 9  

M8Y 19 , 7 6 8 4  
April 19 7 37118 

June 21 ? g )  7 7 8 5  

Summary 122 7 2 A a 7 2 8 4  
- 

July 21 : 128. 
Aurlut A 1  I ' Y 7 1 Y 6  
Scptemba 21 L / ' I 7 2 7 9  
October 21 I t t I 7 1 8 1  
November 20 -j L 1 7 1 7 7  

2 1  ; , l t 7 2 7  n 
_I 

December 

Summary 126 7 1  f & 7  1 9 6 

**Dirrolved oxygen 

1971 Summary 

NO3 - 
16 7 
6 2  
9 4  
8 4  
5 5  
3 8  

8 3  

3 4  
4 1  
3 6  
7 2  
7 1  
4 9  

5 

- 

- 

Po. ' - 
10 9 

9 1  
6 3  
4 3  

12 5 

9 4  

8 9  
7 9  

15 4 
20 7 
72 6 
17 1 

na 

1z 

-- 
IC 5 

- AVer8sC Concentration (mg/i) 
Total 

F 

0 5  
0 4  
0 4  
0 4  
0 4  
0 5  

0 4  

0 4  
0 4  
0 4  
0 4  
0 7  

3 5  

- 

- 

0 4  

BOD, 
5 4  
9 9  
4 5  
6 4  
5 8  
7 3  

6 6  

JA 
8 1  
' 9  
6 7  
4 2  
6 0  

6 6  

- 

- 

ma.. 

16 3 
10 8 
10 I 
11 0 
9 9  

10 3 

13 2 

4 4  
4 4  
5 3  
6 2  
I 8  
9 2  

6 4  

- 

- 

- 

Sollds 

400 
(681) 
406 
392 
456 
368 
4SO 

NA 
NA 
260 
309 
39 3 
332 
324 

- 

- 

- 

C r a  

<o 00s 
<o 005 
<o 005 
<o 005 
<O 005 
<o 005 

<o 005 

<o 005 
co 00s 
<o 005 
<o 00s 
<o 005 
<o 005 

<o 005 

4ve-rye Concentration (mg/l) 

9 4  9 4  66 13 2 450 <o 005 
1 1 9 6  5 1  0 4  6 6  6 4  324 <o 005 

0.: 6 6  9 8  m 3 k 7  <ooos 
7-72hc " 154 lul Dec 126 

Summary 248 71 9 6  6 7  12 4 

Applicable Std - 6 5 8 5  <45 0 < 1 2  <30 0 >6 e500 <o 050 

Ian lun 122 

- - 14 9 - a& 22 0 38 8 ssr* <IO 
.I n4 5 of Std 
r J  

2 Elemental AMIYWS (Pond Ed) 
Concentrattons mg/l 

Yearly Summary 
Applicable Std 
5 Std 

Number 
Samples Mn 

10 0 02 6 005 0 0004 0 005 0 03 0 001 0 006 

- 40 0 os - 50 3 0  4 0  12 
(2) 

- - B8 Be Cd cu Pb - -  - As - - 
0 os 1 00 - 0 01 I 00 0 05 005 

Run in compliance witb State guidelines i t  - e-d of Sodium Adrorprion Patio 
**These are nb. rtrldard rela'i~@ 10 l l i e  af . uf II e walrr but are sug&ested maximums rrlating to cunsumer ac cpiance thareuf 

NOTE Cyanide and selenibn are nor current1 run by Rocky Flats Health Phvrics Departmen Hutnricrlly we have deoended on the 
gzdance of he Co'-rado 9 e p r r -  -- >f H J 5 'tatc " ~ l l i i  101- Cont-o' rarnmsmc;n f&r C'IC E andyser Sincc basic facrlitics exist 
for t h e e  anaiyses however thev wril be perfo mid in the future as a means of furlhcr protection and compliance with both the 
s p a t  3112 the I fter of  ;\e I-w 

The 1962 Drinking Wster btandsrds of he U S Public Health Service c8Il for semiannual analysis of these paramcien 

29 
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Table Vlll Water Surveys b n t i n u o d l  

2 Community Tap Water Samples 

January -June 1971 

Concentrations (X I O  * IrQ/ml) 

u + Pu - 
Number Samples Concentrations I 

Taken - 
I2 
1 2  
12 
12 

12 
12 
12 
12 
12 

<Det 

0 
0 
0 
0 
0 
0 
0 
0 
0 

- Taken Mix AVK 

I6 20 
6 93 

18 58 
17 19 
8 79 
3 23 
2 45 

17 48 
6 49 

0 77 
0 97 

(5 03) 
2 79 
0 45 
0 17 
0 52 
0 30 - ri@ 

w a d .  
Boulder 
Broornfiild 
Ocnver 
Golden 
Lafayettt 
Louisnllc 
Thorn ton 
hestminst r 

(B) Radioactivity in Reservoirs rnd Tap Water Samples (continued) 

July - December 1971 
I 

Pu - W + P U  
Numher Samples 

-- 
Cnncrn traiionr 
- Mar A"# Taken <De1 

Y "* 
-la "C 

Broomfield 
Denver 
Golden 
Laray et 1 e 
Louisville 
Tho-nton 
Wertrninster 

7 02 
(I b2 
9 00 
5 77 
9 76 
4 19 

-3Jq 

I U  5 
4 -9  

:3 9 

i 

1971 Summary 

u .. Pu 

e 4vg - Stand -- d' 
Co-wxntrations % o r  -- No S a m e -  

E < D e t  

Arvada 
Bouldrr 
&oomncld 
Denver 
Golden 
Lafayetre 
Louisv Ilr 
Thornton 
Westmimiter 

Summary 

cu CPU - ( ) Denotes suspe~t  data 
The standard for a mixture of soluble u + Pu 17 water is - 
The standard Cnr oiuhic " Pu in w?t r IS 1667 Y 10 

'Based on d u b l -  ' 

- - 
HPCC, MPCp, 

pCilrnl 
4rn (in water) star&rd cf 1333 X 10 ' rCiirn1 

' T r  

I whe*e M X U =  10 000 X IO LCi/rnl 
and MPCpu = 1 66' X 10 rCi'ml 

-l I 
I 

c 

lpb I 
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RFP ENV 718 

Tab!. Vltl W m r  S u r v y i b n t l n u d )  

(A) Radioactivity in Holdlng Ponds and Efflumt Wute Waters (continued) 
4 Walnut Qeek at Indhm Water Samples (Rocky Flats Effluent Water Courr) (continued) 
Yeuly Summation 
Concentrations (X IO ’ m / m i )  

U+PU h Am 
Cormntratiom 46 of Concontratiom 96 of Concentrations % Of 

Max 

4934 4-VSS fZ  W 23 041 8 47 3 4 6 2 : c  M ‘Y 001 C d t I  L : , i u w  L O  -&e6 o r  

Aw Standud’ I E - Max - Ava. Standud’ - M . X  - s(.ndud’ I Min - Avs - - 

cu Cp,, <I whereM~~=10000X IO’ lCi/III l  

MICU YPCh andMPCh = 1667X 10’uCi/n11 
B w d  on the soluble ar’Pu in water standard of 1667 X 10 ’ rCi/ml 
‘M on the soluble “‘Am In water rhndud of 1333 X 10 ’ Ki/ml 

-+- 

(B) Radioactivity in Reservoirs and Tap Water Sampler 
1 Raervoir Water Samples 
~oncentratiom (X IO ’ Ki/ml) 

January -June 1971 

Location 

b w l h e  Reservoir 
Gfmt Western Rwrvou 
IWIton Reservoir 
St.ndloy Resmou 

U + h  Pu Am 
Number Number Number 

Concentrations Concentrations Sampler Concentrationr 
Avt Max - 4V& Taken - Max - - Taken 

July - Lkcember 1971 

U+Pu Pu Am 
Number I I Number 

Location 
I 

Euellne Reservoir 
Groat W a t m  Reservoir 
W o n  Rerervot 
Sandley Reservoir 

I 

Summation 1971 
m a n t r a t i o m  (X LO ’ rcipi) 

U+PU Pu Am 
Ib of 

Rmemor Taken <Det S t d ’  Taken <Dei Max Samples Max & S d ’  Mu 
% O f  I No Samplsr 

I 

i 

k 

Ir 



f 
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RFP ENV 718 

I 
(A) R8diorctMt y In Holding Ponds and Efnurat Wise W8t-s 

1. Crrb W r t a  Smmpler - Pond# A rad C (How Ponds) 

hd (A) X 10- rCi/ml 
No Sunpl CI C a r r n t a t i o n s  

U + h  pu - - - <Det - T* 

hd (A) X 10- rCi/ml 
No Sunpl CI C a r r n t a t i o n s  

U + h  - - <Det - T* 

3&0 3 03 0 5 1  
8 sa 0 42 
7 0 ,  0 31 
6.62 112 
6.23 0 85 
4 63 121 
3 93 0 97 
7 27 0 66 
6 13 @sa 91 
6 85 0 32 
9 0 1  n.40 36 

13 7s 079 

- Pond (C) X IO pCi/ml 
No a m p  oncentrations 

4 
4 
4 
s 
4 
s 
4 
4 
5 
4 
4 
s 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6 98 
10 98 

5 66 
644 
6 73 
4 12 
4 19 
8 63 
6 90 
4 32 
3 80 
4 47 

0 26 
0 72 
0 2s 
113 
0 31 
094 
0 41 
0 10 
0 52 
0 48 
0 79 
041 

P+puxlo*lrci  Plutonium x IO rCi/rnl 
Concentrations Percent of = & Standard' 

No Sam u ConcmtrdoPr  Rrcmt of No. S.mplas 
Trkon ' <Dot Mia. - Mu- : Stmdrrd' 1 Taken <Det Mia 

(A) kdiorctivity In Holdvy Pandr mad Effluent Wrste WM.n 

4 walnut Creek 81 Indmnm Waer Smmphr (Rocky Fhtr m u c n t  W r t a  Courw) 
tbmconmtionr (X IO ' &/mi) 

U + h  A, Am 
Number COllCO#ltratiaS N u m k  Concentrrtionr Number Concrntratlonr 

1 073 0 7 3  073 
086  847  436  3 0 6 8  M I L 7 1 2 5  
136 333 252 I t  pM 30 &3e#(i, 0' 

4 114 310 209 

4 
5 

s 387 7 9 5 0  I167 
I 373 36.58 13x6 

4 2.18 22 10 907  
4 312 4934 1687 

3 577 1281 8 %  
5 397 kO),'>t s.8Sl'  

4 I S 4  361  216 
s 103 3 1 4  I 6 5  
4 008 799 241  
4 041  2W 'I 196 

3'l s 067 380 164  
3 083  133  103 

2 041  0 8 0  n.6e !.I 
s 030 0 6 8  049  
4 
3' 021  077  0 4 0  

0 

001 0 2 9  Qlt 19 

v 5  - > - I C 5  - Yk - - - 

u + m  Pu Am -* Numb- cone€nt?mtioRI Number Number Concrntrrtionr Concrntrrtionr - CHOd s m p l a  E && smpler E a Smmplr Min MIX & I I 

L 
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RFP ENV 718 

(Plutonium) 

A m d a  
moomfi id  
Boulder 
Cod Creek 
mnw 
E u t L k e  
Golden 
bfayet tc  
Murh.ll 
SUP- 

Watminster 
Summary 

Berthoud 
Cutlo Rock 
Summary 

w8pm 

No Samples 
Lasl man 

Ta k m  
Detection 

Limit 

23 
22 
1 8  
1 9  
22 
23 

22 
2 3  
21 
20 
22 

*22 (2 I) 

4 
1 1  
14 
1 1  
1 1  
I f  

8 
13 
10 
8 
6 
1 

*257(256) 

7 
9 

16 
- 

114 

2 
7 

9 
I 

362 
348 
334 
291 
34 I 
362 

348 
361 
334 
292 
341 

0348 (334) 

*4=(4050) 

310 
358 

668 
- 

I971 
Milrimurn 

(Sindm Sample) 
Concentmtion 

@Ci/M') 

16 1 1  
28 88 
28 59 
2 1  66 
53 81 
6 0 0  

I 1  1 7  
6 1  70 
16 I 1  
1 3  11 
11 30 

*(I14 16) 

*(I74 16) (67 70) 

5 sa 
2 46 

s 28 
- 

Tot81 
Departion 
(pCi/M') 

7 1  44 
1 4  48 
85 69 
SO 76 

118 21 
49 84 

46 26 
149 04 

74 20 
9 61 

41 36 

*219 5 5  (46 39) 

*996 50 (822 34) 

I2 98 
7 13 

20 73 
- 

1 t 
f 

hpont lon  Rate 
(pCi/M'/month) 

530 
3 21 
1 7 1  
2 20 
5 2 0  
2 1s 

I 63 
6 98 
4 13 
0 69 

I 2  04 (2 65) 

a 48 
4 09 (3 38) 

0 90 
0 I4  

0 41 
- 

*Baaed on highly suspect data The removal of one dngle aliquot sample reducer the total deposition at Golden to 45 39 pCi/M' and Ihe tot.: 
(summary) deposition rate t o  3 38 pCi/M* /month 

T.bl. VI11 w 8 b l r S U m  

@) Radioactivity in Holding Ponds and Effluent Wsate Water 
1 ibnd E 4  (Effluent Waste Water) 

Concentrations (X I O  ' g i l d )  
U+PU Pu Am 

Concentrations Concmtrrtions Coneentrr~ionr 
Emuent 
Volume 

Sample No (mulion Rel.ru ReJew Release 
SMplSr  liten) Max Avg ( m a )  Max Av) ( m a )  Av) Max ( m a )  Period -- - - - - - - - - -  

38nWry 4 36 01 3664 1 4 3 3  0 5 1 6  4 0 1  2 2 9  0082 3 0 7  L O 3  0r)tZ I / /  

FehUrfY 4 34 85 2 7 1 3  2 4 7 4  0862 7 2 3  2 9 2  0 101 1 2 0  I 3 6  0 042 
Much 4 49 18 P H 9 J 9 2 9 1 3 1 5  0647 4 3 2  2 8 6  0 1 4 1  1 8 9  2 6 1  0 093 
mfi 5 41 21 1- I 9  /'1475 0608 5 2 3  2 9 9  0 123 MI 61 2 3 9  W 066 
M Y  4 32 36 W - 9 S ~ ? @ ~ 1 2  54 0406 4 5 9  2 6 3  0085 094 2 2 6  0 030 
June 5 28 I S  10 30 8 3 3  0234 2 6 1  1 6 0  OM5 1 3 1  2 1 8  0 039 

hmt 4 30 47 1875 1 1  34 0346 2 1 7  I OS 0032 0 4 2  0 5 2  0 013 

OCtObar 4 42 64 S l 5  1 S 6 1  0239 1 5 9  101  O M 3  0 0 6  lLcd IY 0003 
Novcmbe8 4 4161 l l508f  1067 0508 0 9 8  0 5 9  0028 76 M I  *o W 036 
h m b r  S 53 79 -1s 591 1 48 0 618 1 5 6  I 0 9  0 0 5 9  NA NA NA 

( ) denotcl rurped d8ta NA - No Analyur 

July $ 4  139s 8 9 5  H 5 7 9 I U 4 7  t3T 6 0 9  2 A 2 - y 7 0 p 4 3 8  L 7 L 1 0 3  1 2 9  0 025 

September 5 33 69 1 1  19 -6730341 " 3 3 M  'V%+%i29- 04306s 101) 0 022 

If' f/- 2% I 
I 2 Yearly Summrtion Pond 8 4  (EMui -1 Wane Water Total Volume 1971 = 

Concontratiow (X 10 ' rci/ml) 
L a m )  

Number 
S m p k  Samples 
Period Taken 

Jan Jun 26 
Jul Dcc 26 
Summary SWr' 

'rj J(/ occ 

- -  

3-1 D F C  

P 



’. . 
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RFP ENV 716 

Tabk VI1 Ouatfall Smpks,  1971 Vwly Summny 

(Plutonium) 
1971 

Maximum 
(single Sample) 
Concentration 

(PCIIM' ) 

16 I1  
28 88 
28 59 
21 66 
53  87 
6 0 0  

(174 16) 

No Samples 
Lw Than 
Detection 

Taken Limit - 
Total 

Depontion 
(pCI/M') 

77 44 
74 48 
85 69 
50 76 

I I 8  27 
49 84 

*219 55 (45 39) 

Deposition Rafe 
(pCi/M'/rnonlh) 

5 30 
3 21 
171  
2 20 
5 20 
2 15 

I 6 3  
6 98 
4 13 
0 69 
2 48 

'4 09 (3 38) 

0 90 
0 14 

0 41 

'11 04 (2 65) 

- 

Sample 
w s  

362 
348 
334 
292 
34 1 
362 

348 
362 
334 
292 
341 

*348 (334) 

Arvada 
Roomfield 
Boulder 
Coal Creek 
Denver 
Eastlake 
Golden 
Lsfavette 
Marshall 
Superior 
Wagner 
Westminster 

Summary 

Berthoud 
Castle Rock 

Summary 

23 
22 
18 
19 
22 
23 

22 
23 
21 
20 
22 

'22 (21) 

4 
11 
14 
I 1  
11 
11 
8 

13 
10 
8 
6 
7 

11 77 46 26 
67 70 149 04 
16 I1 74 20 
13 17 9 61 
17 30 41 36 

(174 16) (67 70) *996 50 (822 34) 

5 58 12 98 
7 73 2 46 

5 28 20 73 
- - 

.257 (256) 

7 
9 

16 
- 

114 '4064 (4050) 

310 
358 

668 
- 

2 
7 

9 
- I 

Based on hig IY suspect data The removal o f  one angle aliquot sample reducea the to td  deposition at Golden to 45 39 pCi/M' an 
(summary) deposition rate to  3 38 pCi/M*/month 

the iotal 

Trbh Vlll WaW Survyr 

(A) Radioactivity m Holding Ponds and Effluent Waste Water 
1 

Concentrations (X 10 pCi/ml) 

Pond B 4 (Effluent Waste Water) 

u -t Pu Pu Am 
Concentrations Concentrations 

Effluent 
Volume 

Sample No (mdlion 
Period Sampler liters) - -  

Release 
(mCi) - 
0 516 
0 862 
0 647 

0 406 
0 234 
0 147 
0 346 
0 241 
0 239 
0 508 
0 618 

o 608 

RdtaK 
Wax Avg (mCi) - - -  
4 0 1  2 29 0082 
723  292  0101 
4 3 2  2 8 6  0141 
523  299  0123  
4 5 9  2 6 3  0085 
2 6 1  160  0045 
6 0 9  292 0070  
2 7 7  105 0032 
7 0 4  1 7 1  0092 
159  I O 1  0043 
0 9 8  0 5 9  0028 
I 5 6  I 0 9  0059 

Release 
( m a )  

0 112 
0 042 
0 093 
0 062 
0 030 
0 039 
0 025 
0013 
0 022 
0 003 

NA 
NA 

- Max Max - 
36 64 
27 73 
19 19 
19 29 
19 98 
10 30 
8 95 

18 75 
11 19 

5 75 
(15 08) 
(28 89) 

14 33 
24 74 
13 I S  
14 75 
12 54 
8 33 
6 14 

11 34 
7 14 
5 61 

10 67 
11 48 

307  - 
I 2 0  136 
I 8 9  2 67 
1 5 1  239  
0 9 4  2 2 6  
137  2 I 8  
I 0 3  129 
0 4 2  0 5 2  
0 6 5  I O 8  
0 0 6  0 16 
NA NA 
NA NA 

January 
February 
March 
April 
MPY 
June 
July 
August 
September 
October 
November 
December 

4 
4 
4 
5 
4 
5 
5 
4 
5 
4 
4 
5 

36 01 
34 85 
49 I 8  
41 21 
32 36 
28 I5  
23 95 
30 47 
33 69 
42 64 
47 61 
53 79 

( ) denotes suspect data NA - No Analysls 

2 Yearly Summation Pond B 4 (Effluent Waste Water Total Volume 1971 = 232 Is0 000 Liters) 

Concentrations (X 10 ' pa/rni) 

U + P U  
Number 

Ssmple Samples Concentrations Release 
Period Taken Max Avg (mCi) - -  - - -  

Jan J un 26 36 64 1464 3273 

Summary 53 36 64 11 69 5 371 
(2889) - 8 73 2098 - z7 - Jul Dee 

Am Pu 
Number 
Samples Concentrattons Release 
Taken Max Avg ( m W  - - - -  

26 7 2 3  255  0577 

Concentrrtmns Helease 
Max Avg ( m a )  

307 I so 0378 

1 2  0 2  0 0 6 3  

- - -  

307 100 0441 
- 27 6 9  E E 
5 3  7 2 3  2 0 6  0901 

25 



I 

I 

I 

t 

I 

c 



1 

Sample Number Concentrations 
Period sunples y& - M u  - Avg. 

Jan Jun 24 2 85 3006 1223 
Jul Dec 
Summary 49(0) 2 1 8  4934 1155 

- 25 - 2 1 8  4- 1 0 0  

RFP ENV 71B 

Number Concentratsons 
Samples E yU & 

24 0 6 7  8 4 7  2 5 6  
- 041 7 2  e 
49(0) 0 4 1  8 4 7  2 5 6  
25 - 

labk Vlll W a t r  Swvyt  (continudl 

(A) Radmactivlty in Holding Pondsand Effluent Waste Waters 

3. Grab Water SImplw - Ponds A and C (Holding Ponds) 

Pond (A) X 10 ' rCs/mI Pond (C) X 10 ' rCi/ml 
No Samples Concentrations No !Samples Concent ralionr 

R, - - U+Pu - <Det - <Det U+PU Taken - T* 

4 
4 
4 
5 
4 
5 
4 
4 
5 
4 
4 
5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7 00 
8 88 
7 09 
6 62 
6 23 
4 63 
3 93 
7 21 
6 13 

9 0 4  
13 75 

6 a5 

0 51 
0 42 
0 31 
112 
0 85 
I 2 1  
0 97 
0 66 
0 58 
0 32 
0 40 
0 79 

1971 Summary 

u + pu x 10 ' pct/ml 
No !jamplea Concentrations Percent of 

Taken <Det Min Max Avg Standard' - - - - - -  

4 
4 
4 
5 
4 
5 
4 
4 
5 
4 
4 
5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6 98 
I O  98 

5 66 
6 44 
6 13 
4 52 
4 19 

6 90 
4 32 
3 80 
4 47 

a 63 

0 26 
0 72 
0 25 
I 1 3  
0 31 
0 94 
0 47 
0 50 
0 51 
0 48 
0 79 
0 41 

Plutonium x 10 ' K i / i n I  
No Samples Concentrations Percent ol 

Taken <Det Min & Standud' 

0 004 276  0 6 8  0 0 4  
0 09 0 0 0 6  2 4 0  0 57 0 03 

Pond A 26 0 I 3 3  1762 7 2 8  
Pond c 26 0 106  2364 6 1 4  

C" CPU 
'Gross alpha standard o - + - (1 Where 

'The plutonium standard IS 1667 X 10 ' pCi/ml 

MPCU = 10 000 X 10 * pCi/ml 
MPC" MPCp,, M E p u  = 1667 X 10 ' wCi/ml 

(A) RadmactMty in Holdhi  Pondsand fffluent Waste W a r a s  

4 Walnut Creek at 1nd-m Wates Samples (Rocky Flats Effluent Wata Course) 

Concentrations (X 10 ' pcci/mt) 

Sample 
Period 

January 
February 
March 
A w d  
MIY 
June 

J d Y  
August 
September 
October 
November 
December 

U+PU 
Number Concentrations 
Samples Min - Max - AVE - -  

3 
4 
5 
4 
4 
4 

4 
5 
4 
4 
5 
3 

285 1971 11 93 
1369 3006 1930 
4 7 6  11 53 8 1 4  
632  1368 11 I 8  
7 I S  1243 9 9 1  
6 4 0  1143  9 1 2  

3 87 29 54 11 67 
3 7 3  3658 13 16 
2 1 8  2210 9 0 1  
312 4934  1681 
3 9 1  6 8 1  585 
577 1281 a 9 6  

Number Concentrotionr 
Samplar Min Max Avg - - - -  

3 
4 
5 
4 
4 
4 

4 
5 
4 
4 
5 
3 

1 1 0  2 6 8  I 6 9  

136  3 3 3  2 5 2  
114  310 2 0 9  
0 6 7  6 5 9  2 6 8  
1 2 8  2 3 1  2 0 4  

154 3 6 1  2 5 6  
1 0 3  3 1 4  I 6 5  
0 0 8  7 9 9  2 4 1  
0 4 1  2 8 4  1 9 6  
0 6 7  3 8 0  1 6 4  
0 8 3  1 3 3  103 

0 1 6  a 4 7  4 3 6  

~ ~ 

Number Concentrations 
Sampler Min Max Avg. 

I 0 7 3  0 7 3  013 
3 0 6 8  140  I 2 5  
5 0 1 8  4 3 9  191 
4 001 2 6 8  0 9 3  
2 0 4 0  0 4 1  0 4 4  
2 030 125 057 

2 0 4 1  0 8 0  0 6 0  
S 030 0 6 8  0 4 9  
4 001 0 2 9  0 14 
3 0 2 1  0 1 7  0 4 9  
0 
0 

- - - -  

- - - 
- - - 

~ 

Number Concentrations 
Samples Min Max 

I 9  0 0 1  4 3 9  I I 1  
14 

33(2) 001  4 3 9  080 

001 0 8 0  oQ1 _ . -  - 

I 

( ) Denotes less than detection limits 

26 
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RFP ENV 71 B 

Tabla 111 Avump Monthly Air slmpla Conantmtbns Ongit. RdioKtiVr 

(A) Total tong  Lived Alpha Concentrations (U Pu and naturally occurring ripha emitten) 

I 

Monthly A 
Location 

,ve?iga Con 
Jan 

lcentratlonr 
Feb 

o( 10 I t  

M u  

S I  
9 2  
5 3  
5 4  
s-5 
$6 
E 7  
E 8  
5 9  
S 1 0  
E50 
E51 

0 0044 
0 0045 
0 0033 
0 0021 

0.0031 
0 0082 
0 0058 
0 0043 
0 0046 

0 0044 

0.0017 

o 0042 

0 0033 
0 0044 
0 0028 
0 0044 
40040 
0 0030 
0 0066 
0 0069 
0 0040 
0 0052 
0 0026 
0 0051 

0 0046 
0 0039 
0 0033 
0 0047 
0 0032 
0 0028 
0 0054 
0 0078 
0 0041 
0 0041 
0 0045 
0 0036 

#Ci/ml) 

Apr 

0 0036 
0 0046 
0 0059 
0 0067 
0 0036 
0 0037 
0 0082 
0 0324 
0 0039 
0 0071 
0 0085 
0 0067 

- May - 
0 0057 
0 0060 
0 0052 
0 0042 
0.0047 
0 0052 
0 0043 
0 0090 
0 0036 
0 0047 
0 0048 
0 0046 

Jun 

0 0052 
o ooat 
0 0048 
0 0 0 4  
0 0060 
0 0034 
0 0047 
0 0103 
0 0042 
0 0073 
0 0018 

- 

o ma7 

[&pUabh Standud (Sdublo Plutonhun 239) = 0 02 x lQLa a / / m l ]  

(B) Summary Totd Lonr Lived Alpha On-Sitc 1971 

Concentration (x 10 rCi/ml) 

Loution 

51 
E 2  
s-3 
s4 
S S  
S-6 
s 7  
s-8 
5 9  
s-10 
550 
s-51 

Yeuly Summation 
Total Average# 

No of Samples 

243 
241 
245 
244 
245 
245 
245 
245 
244 
2 37 
2 44 
244 

2922 
- 

<Det 

12s 
140 
I24 
142 
I32 
161 
I36 
81 

146 
112 
120 
I35 

1 ss4 

- 

- 

0 O O M  
0 0025 
0 0064 
0 0046 
0 0053 
0 0145 
0 0016 
0 00% 
0 0043 

0 00s2 
o ooag 

o 00a4 

A u  - 
0 0040 
0 0051” 
0 0066 
0 0041 
0 0026 
0 0020 
0 0034 
0 0110 
0 0036 
0 0030 
0 0086 
0 0020 

CMIX - 
0 0218 
0 0420 
0 0218 
0 0333 
0 0228 

0 0822 
0 I884 
0 0368 
0 0228 
0 1436 
0 0341 
0 a*+ 

o 2723 

s.P 

0 0045 
0 OM9 
0 0037 
0 0035 
0 0034 
0 0032 
0 0022 
0 0056 
0 0026 
0 0040 
0 0059 
0 0041 

- Oct 

0 0049 
0 0044 
0 0052 
0 0034 
0 0058 
O O W t  
0 0034 
0 0128 
0 m a  
0 0062 
0 0076 
0 0054 

% 
0 0043 
0 0040 
0 0047 
0 0040 
0 0042 
0 0043 
0 0046 
0 ow 
0 0036 
0 0047 
0 0058 

0 0049 
00041 

Nov DCC 

00035 00036 
00040 00047 1 
00046 00043 
00034 00034 
00069 00034 
00068 00030 
00012 00045 
00114 00071 
00013  00049 
00048 O O O M  
00064 00036 
00044 00056 

- -  

’k of Std 

116  . 
20 0 
136 * 
10 0 
4 - M -  

I 2  b 
4ae 
179 I /  
ZM 
20 e 
11 5 

24 5 

a t  3 

- 

Thu umpler (Sa) h louted within the atrongat most frequent wind vector and is adjacent to  the u p h d t  pad covering soma contaminated 
SOU The luge vdumsr of dirt thur leea by this umpler may be indicative of rerurpeluion nnchrnbma It n worthy of note that this the 
higheat concentration-loution -of the DppliCible rtandud when Wted in tmma of yeuly avwm#n 

5 

T.bk IV Awmg~ Monthly Air SsmpIo bnontlrtknr o(tsiu Rdiorctiw 

(A) LawhVolume Rogrunmed Sirnpim 

1 Totd Long LIved Alphi Concennitlonr 1971 (U Pu and naturally occurring alpha emit tm)  
Monthly Average Concentration# (X 10 l a  #Ci/ml) 

JM Feb Mar Apr May Jun Jul Aug -------- Loeation 

Boulder 6-15 )  00036 00039 U D  00049 00074 00061 00044 00056 
Boomfisld(S-17) 00041 00060 00066 00056 00026 00031 UD 00044 
Co8lCrcek(S11) 00031 00041 00022 00062 00022 00036 UD U D  
Denver (S-23) 00022 00014 00085 00068 00019 00055 00024 00069 
Golden (S-20) 00039 00047 00061 00062 O O O S 2  U D  U D  U D  
Lafayette(S-16) 00063 00079 00055 00068 00078 00065 00034 00033 
mrshdl(S-13) 00042 00024 U D  U D  00013 U D  00023 00022 
Wagner (SI 8) 00053 U D  UD 00105 00080 00130 00083 00033 
Westminster(S25) 00050 UD 00026 00085 U D  00137 00052 00063 

I Applrcrble St.adud (undsnMbd alpha emittom) = 0 0067 X 10 a pCi/ml 

22 

%P 

0 0077 
0 0046 

U D  
0 0059 
0 0040 
0 0073 
0 0036 
0 0082 

UD 

- Oct Nov 

0 0078 
UD 

0 0017 
0 0032 
00118 
0 0031 
0 0021 
0 0032 
0 0060 

0 0036 
0.003 1 
0 0019 
0 0030 

UD 
0 0025 

UD 
0 0029 
0 0014 

0 0034 
0 0035 
0 0023 
0 0014 
0 0037 
0 0083 

U D  
0 0050 
0 0038 
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Maximum (Month1 y ) 
C q f ~ n p - @ n  Avenge 

Building Concentration 

%95 a0e4 "i OOWI 
991 T - c  0002 I 

RFP ENV 718 

Maximum (Monthly) 
Concentration Average 

(one month average) Concentration 

DO01 0 001 
0 QQ, 0 001 

Tntal Year 

Concentration % Std Total 
Max Av (Av Release 

(Bldg) (Bldg) Conc ) (IrCi) 

Q.clo4 0002l 9*  e 8- 
z 7  s\ 0, 

- - - -  

0877 0008 0 3  -96690 $ 

Maximum monthly -p emluion 0 071 X IO I'  pCi/ml (Buildiq 447 Jamury) 
*Maximum single sample concentmion Both muirnvma .uoei.ted m t h  Rtter changea in the planums of chn building 

** Athough Rocky Flats effluents would include several h t o p e r  of uranium the guideline for soluble 238 1s the most reslrkttve in air If 
must be noted that this standard applied at the plant boundary and is in terms of yearly averages to  an Individual in the general population 
The values here .II well below that standard are taken at the stack before any atmospheric dilution 

k w .  

h h  

TaMo II Non-RadmactirnStrk Effluent Rat- 1071 

(A) Beryllium 

Monthly Average Concentrations (X I O  ' mg/M') 

Jan Feb Mar Apr Hay lun Jul Aug Sep Oct Nor Dee ------------ Bluldmg 

444 447 2 2  5 1  3 0  2 2  18  0 7  I S 0  2 0  2 8  1 2  0 2  'c7 
a 8 3 ~  1 0  3 2  0 5  0 2  0 2  0 2  oqu 0 2  + t  0 2  0 2  0 2  

774 0 8  0 6  O & r  0 5  0 5  0 5  o * c  o k r  0 2  o p r  O b  o f 4  
o s  2 0  0 2  0 5  0 5  0 2  0 2  0 1  I t ;  0 2  0 2  - - 0 4 - - -  - - -______  

779 0 3  0 7  0 3  0 3  0 3  0 3  0 3  O S  0 2  0 6  3 6  0 6  

865 

Tot.lMonthlyRelCa~c(pn~) &&&ZIS 10913 11391 8- 0.6trH 03708 44989 0-  0094e 4.2WO- 

- 1  

(E) Annual Summary 

Beryllium Stack Effluent Releases (X 10 ' mg/M') 

EuUding 

444441 
883A 
779 
774 
865 

Applicat 

January - June July - December 
Maximum 

Single-Sample Average Single Sample Average 
Concentration Concentration Concentration Concentration I Maximum 

45 0 2 6  
25 2 O& ' 

5 1  0 4  
2 4  0 3  
9 8  *A. * 

209 2 CA 
1 2  H 
1 %  -1 
# or?. 

7 0  64 

Total Berylhum Operations Yearly Summation 

Standard is 10 X 10 ms/M' (Division Internal Goal IS 5 X 10 ' mg/W') 

1 I 

Totals for Year 
r0t.I 

M8X AV RClmW 
Conc Conc 96 Std ( 8 )  

209 2 -;-I e " i  - I Q  
2s 2 0 6  6 - P r :  ,+ (M 6 -: 

- I _ - -  

2 4  a s  I M a  

21 

I 
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Table I Radioactive Stack Effluent Relaasas 1971 

(A) Plutonium 

Monthlv Concentrations (X 10 I ’  wCi/ml) 

Building Jan € e b  Mar Apr \lay Jun Jul Aug Sep Oct Yov Dec ------------ 
77 1 
774 
776 
779 
559 

0005 0005 0005 0015 0007 0012 0007 0006 0 0 1 5  0012 0004 0006 
0015 0010 0011 0014 0060 0013 0008 OOO? 0012 0010 0013 0015 
0004 0095 0033 0006 0018 0011 0003 0003 0002 0009 0002 0002 
0007 0002 0002 OOOI 0002 00011 0002 0002 0002 0002 0002 0002 
0003 0002 0 0 0 % ~  O O W ‘  0003 0003 0003 0002 0002 0002 0002 0002 ~~~ 

707 - 0003 E 0005 0003 0 0 0 5  0 2  0003 0004 0003 0- 0080 E 
Total Hel~asesbYMonth(wCi) )e52 L7 L40 8817 5989 8286 5838 2671 2 680 5096 5 270 7 881 2 546 

I Applicable Standard (Soluble a’9Pu) = 0 06 X 10 I ’  rCilml 1 
t 

(B) Yearly Summary - Plutonium 

Concentrations ( X  I O  ” wci/ml) 

January - J u n e  July - k c e m b e r  Total Year 
Maximum (Honthly) Maximum (Won thly) Cuncenfration 5% Std Total 

Concentration Average Concentration Averdge Max A V  (Av Release 
Building (Single Sample) Concentration (Single Sample) Concentration) (Bldg) (Bldg) Conr ) (rCi) - - - -  

771 am+ 
774 0.w 
776 0 087 
779 0 006 
559 0 004 
707 oQo4 

0 008 QOBB- 0 ood 80.15 0008 133 -7 
0 021 QO 13 0011 0 109 0016 26 7 ao3* 
0 028 0 ow 0 004 8881 0016 2 6 7  33.W ~ 

0 001 e eoa 0 002 0006 0002 3 3  0-M4 
0 003 0 084 0 002 0004 0002 3 3  8% 
0 004 &8%8 0 016 o x o  0 2  16 7 ’I 136 

Total Plutunium Operations Yearly Summation 4 1 0 9  0 009 I S 1  74349 
- - 

I ’1 ‘I 
The maximum monthly average emuston (whichforcurred dunng filter changing operatilnr in Building 776 in February) was 0 095 X 10 ” 
Ki /ml  The maximum single sample emiuton wM wCt/ml) was from Building If  must he noted that these values are taken 
at the stack B E F O R E  appropriate atmospheric dilution The standards apply at the plint perimeter and are in terms uf averrgcs of up t o  
one year The annual average Pu emission from ALL Pu operations was 0 009 X 10 ’- rLi/ml about 1 S 7  of thc. appliLable rtmdard 
(0 06 x I O  ’ wCi/ml) 
F Iter changing ope ations 
Effluents leaking around one sfagc of filter plenum Discovered and corrected 

(C) Uranium 

Monthly Average Concentrations (X  10 I f  wCi/ml) 

Jan F e b  Mar Apr May Jun Jul Aug S r p  Ocl Nov Dec - _ _ - _ _ -  - ------ Building 

444 
441 
88 I 
883 (A) 
883 (B) 
886 
889 
865 

0009 0005 0002 0002 
0071 0070  0029 0033 
0004 0017 0018 0049 
0010 0008 0010 0012 
0010 0006 0003 0004 
0003 0001 O O O Z f  O O O l f  
0003 0002 O O O J ’  OOOf 
0002 0001 000s 0002 ’  

0002 ooos1 
0040  0023 
0005 0005 
0 041 0034 
0008  0005 
0oo:r  o o o l r  
0002 00001 
O O O Z  OOOXf 

0 002 
0 002 
0 005 
0 008 
0 003 

0 002 
0 001 

o oori 

0002 O U O I  
0017 0030 
0006 0002 
0013 0 0 1 3  
0003 0002 
000 f l  0001 
O D 0 9  0001 
ooor 0001 

0 001 
0018  
0 002 
0 010 
0 002 
0 001 
0 003 
0 001 

0017 
0 007 
0 003 
0015 
0 003 
0 003 
0 002 
0001 

0 002 
0021 
0 002 
0011 
0 002 
0 003 
0 003 
0 001 

- 0002 ooor 0001 0001 oooa ooop 0002 03 o z  0001 0001 - ----- 991 T - 
Tota1ReIea.w by Month @Ci) 41 264 t1 148 8959  2 4  935 10OS2 7270 2976 6 149 4405. 3 151 6801 3 74t 

1Apphcrble Standard *** (Soluble ”*U) - 3 x 10 I* NCilmlI 

(D) Yearly Summary - Uranium 
Concentrations ( X  10 ‘ I  pCi/ml) 

Building 

444 
447 
881 
883A 

886 
889 

882B 

20 

January - June 
Maximum (Monthly) 

Concen tration Average 
(Single Sample) Concenfration 

% 0 w ,  0 004 
4077  0 044 
0 058 0 016 
Q 040 0 019 
0.012 0 006 
e m  0 001 1 
aoos 0 002 

July - December 
Maximum (Monthly) 

Concentration Average 
(Single Sample) Concentration 

aotl 0 004 
0 016 
0 003 0886 

80% c 0 012 
tho03 0 002 
a.094 0 002 
A M 3  0 002 

e’  

Total Year 
5 Srd Concentration 

Max Av (Av 
(Bldg) (Bldg) Cone ) 

88c1 0004 0 1  
8671 0030 10 

0 3  0.450 0010 
4940 0016 0 5  

0 1  A M 2  0004 
01 0004 0002 

0 0 0 5  0002 0 1  

--- 
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Map 3. Programmed Environmental Air Sampling Network F , u l l u c * h  3 U.* &- 

Map 4 Rocky Flats Effluent Water Flow 
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